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Art. 1. Refn^ted List of the Norfolk Island Flora. u*it.h some Notes on 

the Species. 

By Robert M. Laino, M.A., B.Sr. 

[Read btjnre thr PhUosophirnl InsiiUtU' of Cantertmry. 4th SovrmJbtr^ 1914.] 


iNTHontTCTOHY. 

In January and February, 1912, I paid a visit of five weeks to Norfolk Island. 
During that time 1 collected and examined the indigenous plants, visiting 
all parts of the island in search of them. Several hours were also spent on 
the outlying Phillip Island, three or four miles to the south. I was imablc 
to make a complete examination of this interesting rock, but I had time to 
reach its highest point. Since my return from the island I have had the 
opportunity of looking through the collection of the Norfolk Island plants 
in the herbarium of the Botanic Gardens, Sydney. 1 have also received 
many additional spexrimens from my father, Mr. W. Laing, resident on the 
island, and I have seen a collection of specimens made on the island by 
Mr. H. C. Quintal! for Mr. W, R. B. Oliver. From this material I propose 
to draw up a revised list of the species, to add some notes on the lesser-known 
forms, and to make some remarks on the. present condition of the vegetation 
and on the difficulties in ascertaining the original contents of the flom. 

Before doing so, however, I should like to thank the following gentlemen 
for much assistance kindly rendered : Mr. Gerald Alien, of NoHolk Island, 
who gave me much aid in reaching various parts of the island ; Mr. J. H. 
Maiden, Government Botanist of New South Wales, for the identification 
of some species and much other assistance ; Mr. D. Petrie, of Auckland, 
for much help in the identification of the grasses ; Mr. Cheeseman and 
Dr. Oockayne, F.R.8. ; and, lastly, Mr. W. R. B. Oliver, whose investigation 
of the Kermadec and Lord Howe Island plants has served to make the 
florulas of these subtropical islands much better known. 

I do not propose in this paper to discuss the relationships of the flora. 
Much work has been done, ana is being done, in this direction by many 
writers. Norfolk IiJand has undoubtedly to be considered firstly in con- 
nection with the Kermadecs and Lord Howe Island, and then in relation 
to New Zealand and Australia. I have, therefore, shown as far as I oould the 
external distribution of all species occurring on Norfolk Island. This wiil 
provide other investigators with the necessary data for determining the 
origin of the florula. 

1— •Tiaiw. 
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PresentJCondition of^the Veoetation. 

At present Norfolk Island is a mass of weeds from summit to base. Even 
the bush, or “ stick ’* as it is called by the Norfolkers, is full of introduced 
plants ; and in the open country they are far more common than the native 
species. There is probably not an acre of open land on the island - perhaps 
not a quarter of an acre-- which does not contain the introduced Solanum 
auriculaium in quantity. Solamim. sodmnaetim and Cassia levigaia are almost 
as common. There is at present not sufficient labour on the island to cope 
with these pests ; however, one at least of them {S. sodomaemn) has, I think, 
reached its natural limits of increase, and is not now so plentiful as it was 
when 1 paid a short- visit to the island in January, 1901. Other serious 
pests are Lantaim canuira, DafMra stramoniinn, and Salvia pseudococciniea. 
Ricinus communis and Phytolacca ocMndra are also fairly abundant. Lemon- 
trees and occasional other species of Citrus are found nearly all through the 
bush, and there are large groves of guavas everywhere. Stock art*, allowed 
to run wherever there are no fences, and this helps to destroy the under- 
growth. However, at Hundred Acres there is a reserve of some 50 acres 
which has been enclosed for several years. In another four or five years 
it will be impenetrable to man without a bill-hook. It shows how quickly 
the bush would reclothe the island if stock were removed. Here l.he weeds 
are fewer than in other parts f)f the island, and, apart from occasional plants 
of Citrus, CaJisia, and Solnnum, the bush is chiefly of indigenous growth. 
This, however, cannot be taken as representing the primeval forest, for 
doubtless this area had been run through by stock for fifty years before its 
enclosure, and also had been searched for timber. Most, though not all, 
of its present covering is second growth. Indeed, in the convict clays about 
four-fifths of the island was under cultivation. 'Ihis, where not covered 
with weeds or used as orchard, is now pasture land, grassed with Cynodon 
dactylon, a grass that has probably been introduced. PasfHilum dilaicUum 
and StenoUi'phrnm americanum. are also sometimes sown. 

These grasses provide pasture for a number of cattle, horses, and a few 
sheep. In dry seasons the island is altogether overstocked, and the stock 
are allowed to roam freely over it in search of fodder. It is true that in addi- 
tion to the reserve at Hundred Acres already mentioned there are several 
other bush-enclosures, but these are at times open to stock, and wherever 
the cattle go the smaller indigenous plants disappear, young hush trees 
are destroyed, and weeds become abundant. Indeed, few of the bush 
plants seem to be able to survive under these conditions except Lagwnaria 
Patersoni, Araucaria excAdsa, and one or two other trees and creepers. It 
is now, therefore, difficult for the botanist to distinguish between indigenous 
and introduced plants. The nature of these difficulties will be discussed 
more fully presently. 


OxTR Knowlepoe of the Flora. 

Fortunat-ely for us, however, the plants of the island were fully collected 
in 1804-5 by Ferdinand Bauer, the flower-painter. His collections were 
described by a well-known botanist, Stephen Endlicher, of Vienna, in 1833. 
The descriptions in most cases are so good and detailed that for systematic 
purposes little needs to be added to them at the present day. Just a century 
later than Bauer’s visit, in 1904, there was published the comprehensive and 
judicial paper on the flora of Norfolk Island, by Mr. J. H. Maiden, Director 
of the Botanic Gardens, Sydney. To Endlicher and Maiden’s Floras, there- 
fore, I am particularly indebted in this paper, and without them this could 
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not have been written. Maiden paid a siiort visit to the island in 1902, 
and in the century that had elapsed between his visit and Bauer’s various 
collectors had been there ; but of these only one need be mentioned here — 
Allan (’unningham, a former Director of the Sydney Gardens. The arldi- 
tions made by (hinningliain to Endlicher’s list were published after his 
death by Heward in Hooker’s London Journal of Botany, i, p. 107. This, 
unfortunately, I have not been able to see. In addition, large numbers of 
plants have been sent Sydney and Melbourne by residents on the island. 
Tlnfortunately, such collections have contained many introductions. The 
collector, thoiigh with eveiy good intenthm, has been unable to distinguish 
iK'tween natural i/ed and indigenous species. These* species have been 
accepted by Australian bntatnsts. in some cases too leadily. Maiden has 
be<m nion* critical, and has cut out some of them trom his list : but it seems 
to me that there are still nuire, particnilarly uruong tJic* ferns and grasses, 
which have to be rejected. In addition to introduc<‘(l species, a few plants 
that have been listed have not been found on tin* island at all, but have 
been inserted through some erior as to tlM‘ir habitat. These are plants 
belonging chieilv t(» .Australia, Lord ll<»wc Island, and in ora* or two cases to 
tlie New Hebrides. 

Though tlie botanist wlio does his own colhH’tmg on tlu^ island has much 
better opj)ortuniti4‘S of distinguishing la^tween naturalized and intnaluc-ed 
species, yet, owing to the conditions, it is fre(pH*!»tly impossibh* even for him 
to form a definile opinion in a given (*ase. Tin* chief reasons for this are 
(i) the oinnipreseiaM* of weeds already uumtioued, and (2) the fact that 
many of tin* introducetl species are just tliose that might be expiatted t(» 
o<-cur indig(‘nousIy. This is especially true of Australian plants, (’onstant 
*<oinmunication with Australia b>r more than aj-entury has undoubtedly 
h‘d to the introduction not only cd a large number of Australian plants, 
but also of an unusual abundance of subtroph^al weeds. Tla* mere finding 
of a plant on the island cun, tlicrefore, no longer be regarded as a pro(d that 
it is an indigene, and other tests have to la* ap}died ; yet even with these 
it is often imp4»ssible to arrive at any ei»rtainty as to whet Inu’ a plant is native 
or foreign. 

Indeed, the following consideration seems to show clearly that among 
recent additions to the flora of tlie island there liave been included some 
importations. Maiden gives a list of forty-six phanen^gains new to the 
island, but not one of these is endemic. Now\ in Endliclicr’s list of about 
a hundred phanerogams about one-third are endemic. It is very impro- 
bable that- Bauer should havt* discovered all the endemic species and yet 
have neglected forty-six indigenous but non-endemic 8pecie>8. This impro- 
bability is immensely incieased when it is remembeie.d that many of the 
newly added species arc well-known plants elsewhere and are abundant 
4)11 the island, whereas some of the endemic species recorded by Bauer are 
now very rare, and probably always have been rare on the island. One 
would certainly have expected to find in the forty-six 8pe><ue8 added by Maiden 
the same percentage of endemic, species as in Endlicher’s list. The total 
absence of local forms in the list is, to my mind, very strong evidence that at 
least a (air proportion of the added speciea are naturaliz^ and not truly 
indigenous. 

Presumptive evidence to the same effect may also be derived from this 
further consideration, though I do not wish to place too much weight upcm 
it. It is generally recognized — «.(?., by Hemsley, Cockayne, and otfaenK- 
that under similar conditions the number of species upon an island will 
1 * 
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be roughly proportkmate to ite area. Now, the Kermadec Idands have 
a aimilar area and height to Norfolk bland, and do not differ very much 
from it in latitude, and consequently they may be expected to contain ji 
similar number of species ; yet for Norfolk Island Maiden gives a list of 
163 phanerogams and fifty-three ferns (including Lycopods), a total of 216. 
whereas for the Kermadecs W. B. B. OUver gives a total of only 116 species, 
of which thirty-nine are ferns. It would seem, therefore, that either the 
Norfolk Island list is in excess or the Kermadec list in defect, or that some 
special cause has been at work to increase the number of species in one case 
and diminish it in the other. I have little doubt myself that the first of these 
reasons is the true one. On Lord Howe Island there are also over two 
hundred species recorded ; but the surface of that island is much more varied 
than that of Norfolk Island, and it has mountains of upwards of 3,000 ft. 
upon it. One would, therefore, expect to find fewer species upon Norfolk 
Island than upon it. 

Tests fob Distinguishing Indigenous Species. 

One may feel comparatively sure that the list of Norfolk Island species 
has been stuffed with aliens ; but when it comes to examining the title of 
any particular species to appear, difficulties are in most cases encountered. 
Two questions have to be asked and answered before a decision can be 
made : (1) Has the plant been found growing on the island ? (2) if growing 
on the island, is it indigenous or introduced ? 

There are undoubt^y a few plants on the list which have not been 
found growing on the island. They have been introduced owing to the 
mixing of specimens in herbaria from different habitats, or to some other 
form of carelessness, or accident. In dealing with this question I have 
adopted the following rule : Plants recorded only by botanists who have 
not visited the island, and without a ccllector’s name, are to be regarded with 
suspicion. Many of the species introduced into the list by the late Pro- 
fessor R. Tate come under this category. In deciding whether a plant has 
been found on the island I have also received considerable assistance from 
the examination of the fine collection in the herbarium at Sydney Gardens. 
This collection is by no means complete, some imdoubted inhabitants not 
being present in it ; but the absence of a suspected species from this collec- 
tion adds a further suspicion to the record. 1 know, of course, from experi- 
ence how dangerous it is to conclude from negative evidence that a plant 
has not been found in a given place, and evidence of this character alone 
should rarely be relied upon, mme of the species found by Bauer do not 
seem to have been found recently, but they are not, therefore, in any way 
suspect, as his herbarium is still in existence, and his records are most reliable. 
Mr. Maiden has endeavoured in his list to cut out doubtful records, but 
unfortunately does not always indicate those plants which he himself found 
nowing on the island. However, the number of species involved in the 
doubtful records are few as compart with those which undoubtedly do occur 
on the idand but are doubtfully indigenous. 

I now give Mefly those rules which I have followed in determining if 
a spemes occurring on the island is to be regarded as a native to it. 

(1.) All plants n^ided by Endlioher, with two or three exceptions, are 
to he regarded as indigenous. Bauer spent eight montiui on tiie idand 
shortly after its settlement, and hehte the vegetation had been ruined. 
He was a careful observer, and adds notes in one or two cases where he 
condders a species doubtfully indigenous. 
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(2.) Plants now common throughout the island but not recorded hy 
Endlicher are probably introduced. It is quite clear that Bauer made a 
thorough collection of the plants of the island. No endemic species, except 
perhaps Clemaiia eoeotiUfdia^ has been discovered since his time. The 
significance of this fact has not been sufficiently recognized by subsequent 
collectors. Bauer certainly overlooked a few species, the most conspicuous 
of which are Mdicyiits ramiftorue and Dodonaea viocosa ; the former of these, 
however, is not abundant, and the latter grows in an area inaccessible in 
his time. It may be that in some cases indigenous species once rare on the 
island have, as a result of changed conditions, become abundant; but I 
have no specific evidence of this in any one case, and feel convinced that the 
absence of any plant now common from Endlicher’s list is strong pnnto 
Jade evidence of its introduction subsequent to Bauer’s visit. 

(3.) New Zealand and Australian plants only found subsequently to 
Bauer’s visit are, even if not common on the island, to be considered doubt- 
ful, unless the conditions of their discovery clearly show them to be native. 
Early whalers frequently brought plants to the island from neighbouring 
lands. This, of course, is especially true of vegetables ; thus, a kumara 
— “ Sunday Island kumara ” — ^largely cultivate on the island is said 
to have been brought from the Kermadecs ; a certain variety of taro 
probably came from the New Hebrides. Since the earliest convict days 
continual exchanges of plants and seeds have been made between the 
island and Sydney. 

(4.) Plants found only on the ruderal areas, on ground that has been 
cultivated or in the neighbourhood of settlement, must also be considered 
as probable reoent imjportations. 

(5.) When a species known as an introduction in New Zealand and 
Austria is found on Norfolk Island, it is probably also an introduction 
in the last-mentioned habitat. 

(6.) It is clear from early accounts of the vegetation (M., pp. 774 and 775) 
that when discovered the island, except for the shore-line, was originally 
totally covered with forest — e.^., “ without a single acre of clear land ” (Lieu- 
tenant King) ; For about 200 yards from the shore the ground is covered so 
thick with shrubs and plants as hardly to be penetrated inland ” (Captain 
Cook). One would therefore expect the flora to consist exclusively or 
almost exclusively of coastal and forest plants. Hence plants of the 
prairie, pasture land, moor, or open country generally will be absent. Such 
plants, therefore, as Vida betonicaefdUa, Mdvaetrum tricuspidatumy Petar- 
gonium australe, SHa rhombi/oUay may be regarded as doubtfully indigenous 
at least. 

These are the chief tests I have used in determining whether a species 
is native or alien. The above rules are, of course, not intended to be hard 
and faist, they must rather be regarded as elastic ; but the considerations 
given above will enable future observers to judge of my reasons for retain- 
ing a plant or excluding it from this list. 

1 think it very unlikely that further additions of importance will be 
made to the list of indigenous species. I had good opportunities of visiting 
every part of the island, and if 1 did not obsei^ any species it can soarodty 
have been common. Still, there may be a few that I have failed to collect or 
to identify for various reasons ; (a.) In several oases the s^imens seoased 
were top incomplete or immature to identification. (6.) eknne nocdm and 
ooniem of the island es ca pe d search. A tnrtiier examination of Phiffip 
is undoubtedly reqii&ed. At the foot of the difis and bn the rooli- 
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faces there are species to be obtained not collected by me. It is very 
unlikely, however, that there will be any among them not recorded from 
Norfolk Island itself, (c.) It was a season of drought — ferns, grasses, and 
other plants were dried up. For this reason, some species may have been 
overlooked, (d.) Some plants previously recorded are probably now extinct, 
(e.) Some seasonal plants were perhaps not observed. I cannot think, 
however, that much remains to be added to the list. On the other hand, 
my list doubtless still contains some introduced species : the difficulty lies 
in knowing which to eliminate. 

Plant Associations. 

It will be clear from what has already been said that it is now impossible 
t»o give anything like an adequate account of the primeval condition of 
the vegetation, or of its original plant associations. I have hitherto been 
unable to get statistics of the rainfall and weather-conditions, though 1 
believe they have been to some extent recorded. The rainfall is, 1 think, 
about 45 in. per year, but it is often very unevenly distributed. Summer 
and autumn drrmghts are not infrequent. When discovered by Captain 
Cook the island was in most places covered with an almost impenetrable 
forest — undoubtedly a mesophytie rain forest. The remnants of this are 
still to be found, but in a very altered condition. Here and thei*e the forest 
may have consisted chiefly of a comparatively open formation of Araucaria 
excelsa, as still at Bamboras, where notliing else is now' to be found. Here 
on the forest floor the roots from an interlacing network, spreading on or 
near the surface, and the ground is otherwise bare. Undoubtedly, how'- 
ever, the chief portion of the forest contained, as in New Zealand, a con- 
siderable number (»f species of trees, interlaced by huge lianes e.g,, Cap- 
parts, Jorsminmn, Tylophora, &c. which practically stopped all progress 
on foot. There is little sign of xerophyly in the vegetation, though such 
plants as Wickstroemia australis. Exocarpus phyllanthoidcs, Cordyline Baueri, 
and Phermium tenax may be regarded as exceptions to this rule ; and, on 
the other hand, the large tender membranous leaves i»f the hygrophytic 
forest are also generally absent, though, again, in Piper excelsum var. 
psUtacorum, Piaonia Brunoniana, and one or two other species the leaves 
approach this type. Taken as a whole, however, the forest would pro- 
bably, in its adaptations to moisture, be not at all unlike the mesophytie 
rain forests of Auckland Province. As there is none of the untouched 
primitive forest on the island, this is, of course, to some extent only a 
surmise. 

Probably the only portion of the vegetation that remains somewhat in 
its original condition is that of the coastal rocks and cliffs. The coastal 
species show little endemism, and are mostly widely distributed plants, 
whose seeds are perhaps carried by ocean birds and winds, though some 
species are probably of recent and artificial introduction. Weddia biflora 
often forms a mat^ trailing mass on the sea-banks, to the exclusion of 
other vegetation. Ipomoea palmata and Samdm repens var. stricta also 
form patches on the seashore. Lobelia aruseps and MesembryoMemum 
ae/piiM^ak hang from the coastal cliffs. Tet/ragonid expaa^sa, T. trigyna, 
Asplenium ddfforme, and CantmUlia obtusifdia also occur, though less 
abwdantly. OxaUs comicuUUa var. replans is common on the tops of 
the cliffs. More rarely, Capparis, dwarfed and scrambling, is found on or 
near the shore. Maiden got Ipomoea bUoba and OalyOegia SoldaneUa, Not 
far inland Smpus nodosus and jfansous haematoiU appear. In more or 
less inaccessible places Coproema Baami ia occasionally found. Probably 
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all these species formed portion of the original vegetation of the island, 
which still exists much as it did before the island was inhabited. This 
portion of the flora is quite what we might have expected to have found 
in such a situation, and, as most of the species occur widely, they throw 
no light on the origin of the remainder. 

The best account of the general characters of the original vegetation 
is to be found in Backhouse’s '' Narrative of a Visit to the Australian 
Colonies ” (London, 1843). Maiden quotes most of Backhouse’s descrip- 
tions in his paper on the flora. 

Philup Island. 

No account of the vegetation of Norfolk Island would be complete with- 
out some reference to the remarkable story of the vegetation of this out- 
lying rock. According to Governor King (quoted by Maiden, p. 183), the 
island was in 1788 sparsely wooded, and, where not wooded, covered with 
a. “ thick entangled kind of reed.” Allan Cunningham, who visited the 
island later, and was, indeed, marooned there by the convicts for a time, 
found in the interior some deep hollows,” ” in parts densely wooded 
with small trees, and an underwood chiefly of the thorny caper bush 
(Bmheckia nohiXis)^ Of this once comparatively plentiful vegetation no- 
thing is now left but a few scattered trees. In most parts the island consists 
of red, yellow, brown, volcanic tuff and disintegrated volcanic rocks of all 
hues. The vegetation is obviously becoming yearly more sparse, and the 
island is fast becoming a complete desert. Most of the trees had been 
leafless shortly before I saw them, but, as tlie result of some earlier rains, 
young shoots and leaves had broken out from the main branches. There 
was practically no soil ; scarcely a seedling was to be seen anywhere, and 
the rain-water had formed deep trenches in the bare volcanic “clay.” Not 
a blade of grass was to be seen except in the clefts of the rocks near the 
beach. The explanation given of the disappearance of the vegetation is 
that originally pigs were put upon the island. These destroyed all the 
undergrowth, grubbed among the roots, and so helped to loosen the soil, 
which was then washed away by the rain. Subsequently rabbits were 
introduced, and multiplied until they bad eaten every green leaf within 
reach, and gnawed the bark of most of the trees. They added to the 
havoc commenced by the pigs, and the destruction of the soil was practi- 
cally completed by them. Humour even states that food became so scarce 
that the rabbits commenced to prey upon each other. There are no rabbits 
on Norfolk Island itself. The rabbits, however, still exist on Phillip Island, 
and I saw one or two which had been shot there. They were in moderately 
good condition. It may be that this is the correct explanation of the 
(iesiccation and destruction of the vegetation on the island ; at least, 1 
could find no other. Of course, a number of years of drought would also 
furnish a fairly adequate explanation. At any rate, unless conditions alter 
a great deal the island will shortly bo completely desert, except for a few 
plants growing in the clefts of the rooks and at the foot of the olifls.. 
I saw no bi^ trees on the island. The largest were one or two dead 
Aratioarias lying on the ground. The waslung-away of the soil about 
their roots h^ apparently caused their fall. 

Undoubtedly the presence of immense numbers of sea-birds also tends to 
the destruction of the vegetation.*^ Bed-tailed tropic-birds, gannets, wide- 
awakes, and other birds were nesting on the island at the time of my visit. 

* Vid4 Oooksyne. ** Subantarotio Islands of Igm Sfisaland/* p. 88S. 
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Some of the few remaining trees were full of sea-birds, and their branches 
almost white with their dung. Thm birds no doubt assist considerably 
in the destruction of the vegetation, but they cannot account for its present 
rapid disappearance. 

Phillip Ldand contained three endemic species : HibUcm insularu Endl., 
StrMarrkiza ipecioaa, and Tritioum Kingianum, Of these, I obtained the 
first and the third. The second is almost certainly extinct. Maiden adds 
a fourth species, but this {Solanum Bauerianutn) occurs also on Lord Howe. 
To save space I have not drawn up a separate list of species for this island. 
They will be found included in the main list. 

A description of the physiographic features of Norfolk Island by m 3 niclf, 
and the microscopic characters of the rocks by R. Speight, M.A., M.Sc., will 
be found in the Transactions of the New Zealand Institute for 1913. 

Obioin of Flora. 

As already stated, I do not intend to deal with the origin of the flora 
An investigation into it can only be taken in conjunction with a discussion 
r»f the distribution of the fauna. A rough statement, however, may be 
made of the results obtained as shown by this paper. 

An analysis of the species of phanerogams on the island gives the follow- 
ing results : 41 per cent, are found outside Australasia, and may be regarded 
as representing a Malayo- Australasian element ; 29 per cent, are endemic ; 
14 per cent, are Australasian ; 7 per cent, are found only in Norfolk Island 
and Australia ; of the remaining 9 per cent., approximately 5 per cent, are 
confined to Norfolk Island and New Zealand, and the remainder are found 
either in the Kermadecs, or Lord Howe, or in all three groups. Now, such a 
bare analysis is most misleading if used as a platform for rigid conclusions. 
Perhaps all that can be concluded from it is that the basis of the Norfolk 
Island flora is an element widely distributed in the eastern subtropical 
South Pacific. The remainder is Australasian. 

A Short Bibliography. 

This list includes only the chief books and articles referred to by me. 
For a more complete bibliography Maiden’s work should be consulted. 

1. '' Prodromus Florae Norfolkicae.” Endlicher, Vienna, 1833. 

2. ** Hooker’s London Journal of Botany,” vol. i, 1842. Biographical 

Sketch of the late Allan Ounningham.” (This includes a list of 
plants discovered by Cunningham on the island, but not appearing 
in Bndlicher.) (1 have not seen this. — ^R. M. L.) 

3. ” Narrative of a Visit to the Australian Colonies.” By J. Backhouse, 

London, 1843. (An excellent description of the general facies of the 
vegetation in the early oonvict days is given.) 

4. Flora Australiensis.” ^ntham, 1^. (This contains many records 

of Norfolk Island species.) 

5. ” On the Geographic Relations of the Floras of Norfolk and Lord Howe 

Islands/’ By B. Tate. **Maoleay Memorial Volume,” Sydney. 
(This gives a somewhat unreliable lut of the roecies of both islands.) 

6. ” The Flop of Norfolk Island,” part L By J. H. Maiden, Government 

Botanist of New South Wides. (Proceedings of the linnean Society 
of New South Wales, 1903.) 

7. ” Manual of the New Zealand Flora.” By T. F. Chaeseman, Weliingtonr 
1908. 

” Vegetation of the Kermadec Islands.” By W. R. B. Ofiver, Trans. 
Z. Inst., vol. 4S, p. 118, 1910. 
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List of Spboibs of Flowebino-flakts and Fbbns Indiobnous to 

NoBFOLK ISLAND.f 

SoMB Abbbbvxahovs. 

** Not fomd by me. 

E. EndUcher’s list of Norfolk Islend species. 

M. Meiden's list of Norfolk Island species. 

T.N.Z.I. Transactions of the New Zealand Institute. 

Cheesem. Cheeseman’s ** Manual of the New Zealand Flora.’' 

Benth. Bentham’s ** Flora AustraliensiM." 

Ptebidofhyta. 

Filicinab. 

The late Dr. Metcalf, whose knowledge of the ferns of Norfolk was 
unique, assured me that he was satisfied ^at the number of species to be 
found on the island was little over thirty. Maiden records fifty-two, but 
there is no first-hand evidence that some of these have been collected on 
the island by any botanist. On this ground, the ferns numbered as follows 
in Maiden’s list are here omitted : 1, 8, 22, 42, 47, 49. Of these, (22) Pt/erin 
fmrginaia Borz. is recorded by Miiller as having been found by Mr. I. Robin- 
son on the island ; (8) Polyj^ium aeroatichimdes Forst. and (42) Aspidium 
lenerum Spreng. are recorded by Miiller as having been collected by Came ; 
(47) Lindmya linearis Sw. and (49) Dmnstaedtia (Dicksonia) davaUioides 
T, Moore are recorded in Benth. without any collector’s name. The Nor- 
folkers grow many foreign species in their “ bush houses,” and it would 
be quite easy for some of these to get into lists drawn up by botanists who 
have not visited the island. (1) Hynienophyllum. muUtfidtfm appears first 
in Tate’s list ; but no collector’s name is attached to it. 

Hymbnofhyllacbab. 

1. Trichomanes BaueriaQum EndL, £. 50. T. ajnifoUum Presl., M. 2.) 
Abundant on the sides of rocks in darker bush creeks. 

Lord Howe, New Caledonia, Australia, Malaya, Polynesia. 

2. Trichomanes humile Forst., £. 49, M. 3. 

In moist places in the darker forests. 

Kermadecs, New Zealand, Australia, and adjacent tropics. 

Cyathbaobab. 

Cyathsa fneditUaris Forst., appears E. 47, but is not in Bauer’s herbarium, 
and has not been found in Norfolk Island by any subsequent botanist. 
{Vide M., p. 737, and under AlsophUa robi/sfa,” below.) 

3. Alaophila excelsa R. Br., E. 48, M. 50. 

Not common on the island, and much confused with the follouring, 
which is perhaps more abundant. 

4. Alsophila robusta C. Moore var. norfolkiana Laing var. nov. 

Costis costulisque paroe muricatis, fulve tomentosis et paucis squamis 
linearibus consper^. 

The v^nety everywhere common on Norfolk Island. The tjrpioal Amn 
on Lord ^we ; rented idso to A. austraiis of Australia. 

1 had confimed this with the previous species until Mr. Oliver pointed 
out to me that two species occurred on the islan^^nd sint me a specinieii 

^^^^J^ooUaotion of Norfolk Island plants has been preesnted by me to the Ganterbury 
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of each. This differo from A, robuata of Lord Howe m the less muricated 
c^oBtae and coBtules, and in the preaence of a larger amount of tomentunr 
and in the absence of Bcalea. At the same time, until 1 have seen more 
HpecimenB of this and A, rohusia I do not feel quite satisfied about the 
distinctions. Doubtless there has been some confusion between them in 
the past. This is possibly the plant referred to by Endlicher and Back- 
house as Cyathea medidlaris ; subsequent observers have either included 
this with A. excelsa, or referred it to .4. auairalia^ which it somewhat resemblcH 
(Bentham, Tate). Without access to type collections it would be difficult 
to determine the exact synonymy of this and A, exedsa. 

The two species are undoubtedly quite distinct. In A. robmta vai . 
norfdkiana the t^erminal pinnules are 10 12 mm. long, ^ mm. wide, 
concave on the upper margin and convex on the lower, entire or crenulatc* 
and obtuse. The sori are usually found from base to the top of the pinnule, 
and the fertile fronds are generally incurved at tlie margins. Sometimes, 
however, the sori do not extend beyond the middle of the pinnule, which 
is much less membranous than in A. exedaa. 

In the latter the ultimate pinnules are 8-10 mm. long, mm. wide, 
less concave on the upper margin than in the previous species. Unfortu- 
nately, I have at present only one specimen. In it the sori do not extend 
along more than two-thirds of the frond, number usually 4-6 pairs, the 
margin is regularly serrate on both surfaces, and the tip is acute. The 
midrib of the secondary pinnules is much more markedly paleaceous than 
in the preceding species. Mr. Maiden tells me that A, exedaa and A, am- 
if alia are thus distinguished : — 

Bhaohis more or loss HtramineouB, and Htalk of frond completely deciduous, 

leaving a smooth scar on stem . . . . A. exedaa, 

Bhaohis not stramineous, base of stalk persistent, leaving a rough trunkf . . A. auatralis. 

POLYPODIACEAE. 

5. Dryopteris punctata (Thbg.) C. Chr. (=: Phegopteria pu'ivctata Thbg., 

M. 11 and 44; Polypodium ruguloaum Labill., E. 20.) 

Australia, New Zealand, and widely in tropical and subtropical regions. 

6. Dryopteris parasitica (L.) 0. Ktze. (= Aapidium paraaiticum Mett., 

M. 38.) 

Not uncommon by bush creeks and swamps. 

Kermadecs, Lord Howe, New Zealand, Australia, and widely in warmer 
regions. 

7. Dryopteris setigera (Bl.) 0. Ktze. (= Aapidium aetigera Bl., M. 43.) 

Recorded by Mtiller. The only specimen seen by me was collected 

by Mr. H. C. Quintall, and sent me by Mr. W. R. B. Oliver ; perhaps intro- 
duced. 

Kermadecs, Australia, Polymesia, Malaya. 

Dryopteria deoompoaUa (R. Br.) 0. Ktze. (« 0) Nephrodium micro- 
aarum Endl., E. 24 ; N. oalanthum, E. 25 ; and also Aapidium deoom- 
poaitum, M. 41.) 

The evidence for the existence of this fern on the island is quite unsatis- 
factory. A. Gunn, (quoted M. 736) considered Nephrodium mieroaorum and 

t For the diutinotion between A. ausiraUs and A. rotmata, vide the Rev. W. Watts, 
Proo. Liwi. 8oo. N.S.W., vol. 39, p. 261 (1914). 
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N, mlanthiun as identical with the following fern of this list - — Polystichttm 
aristaium. Maiden considers these as more probably synonymous with 
Aspidimn deeamposUom Spreng. ; but apparently did not liiinself find it on 
the island) nor did I. When so much is doubtful, and the fern has not been 
recently found, it should, J think, be excluded from the list. 

8. Polystichum aristatum (Sw.) Pr. (== Aspidium aristMaw Sw., E. 

M. 39.) (See also above.) 

Evcr>nvhere abundant in the drier bush. 

Kermadecs, Australia, New Zealand, and widely in the Southcjii Heirii- 
sphere. 

9. Polystichum adiantiforme (Forst.) J. Sm. ( Aspidunu coririceom 

Sw., E. 22 ; A. mpense Willd., M. 40.) 

Australia, New Zealand, and widely throughout the Southern Heini- 
sphen*. 

10. Arthopteris tenella (Forst.) J. Bm. Poly f tod i am fntellum Forst., 

E. 18, M. 5.) 

Climbing on trunks of trees. 

Lord Howe, Australia, New Zealand, New (-aledonia. 

11. Nephrolepis cordifolia (L.) Pr., M. 46. 

Pop Hock and rocky ledges, 

Kermadecs, Lord Howe, New (Caledonia, Australia, New Zealand, and 
widely in the Southern Hemisphere. 

((,Wled on the island “ Pop Rock fern.’') 

12. Davallia pyxidata Cav., M, 48. 

Mount Pitf. 

Australia. 

13. Athyrium umbrosum (Ait.) Pr., M. 36. (= Allaniodia aastmlis 

R. Br., E. 31 ; Asplenimn assimile Endl., E. 30.) 

In the denser bush, Mount Pitt. 

Australia, New Zealand, and widely in warmer regions of the Eastern 
Hemisphere. 

Athyrium bremsotum Wall., M. 37, is also recorded by Maiden from 
Norfolk Island, but as this is a fern of northern India there is probably 
some mistake in the matter, and I hesitate to introduce it into the list. 

14. Diplazium japonicum (Thbg.) Bedd., M. 36. 

Mount Pitt ; not common. 

Kermadecs, Australiaj New Zealand, Polynesia, and tropical Asia. 

15. Asplenium nidus L., £. 26, M. 30. 

Everywhere common in the damper bush. 

Lord Howe, New Caledonia, Australia, Asia, Polynesia, Africa. 

16a. Asplenium Robinsonii F. v. M., M. 31. 

Norfolk Island ; very rare. 

I retain this with much hesitation. It seems to me that this is probably 
only an oooasionally occurring crested and incised or mutant from 
the previous. I did not myself see it growing wild. The only living speoi- 
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mena I saw were in cultivation on the island ; and in one case apparently 
on the same plant I saw normal fronds of A, nidus growing, together with 
the abnormal fronds of A, Robinsonii, However, it is not quite extinct. 
The late Mr. Robinson sent away all the plants he could find of it. Mrs. 
W. Laing has, however, recently (1914) found young specimens on different 
parts of the udand. It is a much less luxuriant plant than A, nidus, and its 
fronds do not appear to reach 2 ft. in height. The fronds are always petiolate 
and usually crested and incised but occasionally entire. As in A. nidus, 
the sori are usually confined to the upper part of the frond, and, though 
sometimes not reaching to the midrib, they do not differ from A, nidus 
in this respect. Thus the reproductive distinctions relied upon by Baron 
von Mlilleif scarcely seem to exist. The distinctions in form, size, incision, 
and lobing of the £rond are undoubtedly sufficient to form a good species, 
did one not know that such variations occur not unfrequently as recognized 
sports in similar ferns. Thus the forms of A. nidus and A. Robinsonii are 
exactly paralleled by the mutations of the hart’s tongue fern, Scohpendriunf 
oulgare^X 

The less luxuriant habit and the constant petiolation are perhaps cha< 
racters of more importance than the varying incision and lobing of the leaves, 
and may justify the retention of this as a distinct species. 

16. Asplenium difforme R. Br., E. 28. (=^. obiusatum Forst. var. 

difforme, M. 32.) 

Australia. 

I cannot agree that this is only a form of A, obtusatum, in spite of the 
weight of opinion against Hooker and Baker, Maiden, Christiansen. 

The plant grows abundantly on the coastal rocks both of Norfolk Island 
and Phillip Island, and shows great variety in the division of its fronds ; 
but at no time is it similar to the common form of A. obtusatuni as met with 
in New Zealand. Indeed, it approaches closely at times to A luddxm var, 
Lyallii. Further, I cannot bear out the statement of Backhouse (3), to 
whom we arc indebted for an excellent general description of the character 
of the flora before it was overrun by weeds. He, speaking of this fern, 
states that '' at a short distance from the shore its leaves become more divided, 
and in the woods in the interior of the island they are separated into such 
narrow segments that the lines of fructification are thrown upon the margin. 
The plant only grows on rocky shores, and does not occur inland, and the 
fronds on one rootstock are often polymorphous. Three types of pinnae 
may perhaps be distinguished, but intermediates are abundant. 

(a.) The pinnae are 6-8 cm. long, 12-16 mm. broad, lanceolate to oblong 
in outline, crenate-dentate at the top, pinnatifid towards the middle and 
pinnate at the base ; thus much resembling A. luddum var. Lyallii. 

(6.) The pinnae are 1-2 cm. long, 8-10 mm. broad, ovate to ovate- 
elliptical with well-rounded apex, dentate in the upper half, and lobed 
towards the base. They are altogether smaller than in form (a). 

(e.) The pinnae are much more incised, and the pinnules approach 
those of typical A, flaeoidum, being linear and acute or acuminate. 

I admit, of course, that intermediates are so common in this genus that 
it is difficult to separate the various species, but the character here insisted 

t ** Journal of Botany,” xxli, p. 289. 

X Vide J. A. Thomson : Heredity ; fig. 22, p. 99 (Mutations of Hart’s Tongoe 
Ism), ^ 
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upon is that all these forms are found on one rootstock, and even sometimes 
on one frond. All forms are fertile, hut sori are more general on the deeply 
incised forms. 

17. Asplenium dimorphum Kze. (= A. diversifolium A. Cunn., E. 29, 

M. S3.) 

Abundant in the bush. Commonly called on the island “ the two-frond 
fern.” 

Apparently confined to Norfolk Island. 

18. Asplenium adiantioides (L.) C. Chr. A, faloatum Lam., E. 27, 

M. 34.) 

Common, chiefly on tree-trunks. 

Lord Howe, New Caledonia, Australia, New Zealand, and widely through- 
out the warm regions of the Old World. 

19. Blechnum lanceolatum (R. Br.) Sturm, var norfolkianum Hew., 

M. 25. (= St^eganm lanceolaUi, E. 34.) 

Common. 

Kermadecs, New Zealand, Australia, Polynesia. 

Blechnum discolor (Forst.) Keys., M. 24, is recorded by Maiden, but, 
as he now thinks, erroneously. I did not see it. 

Blechmim acumiTuUum Baker, M. 26. This is probably identical with 
or only a variety of B. lanceolatum. B. acuminatum Baker is, according to 
Christiansen, a synonym for J3. acrodontum (Fee) C. Chr., a Mexican plant, 
but Cheesemanf regards (and no doubt correctly) Lomaria acuminata. Baker 
(== Bi acuminata Baker) as a synonym of L. norfolkiana Hew., which in turn 
is a synonym of No. 18 above. Maiden considers B. acuminatum, as inter- 
mediate between B. attenuata and B. lanceolata. 

20. Doodia caudata R. Br., E. 32, M. 29. 

Abundantly by sides of creeks, in the bush. 

Australia, New Zealand, New Caledonia. 

21. Doodia media R. Br. var. Kunthiana Sand., E. 33, M. 28. 

Australia, New Zealand, Polynesia. 

22. Doodia aspera R. Br., M. 28. 

Perhaps only a variety of the above. 

Lord Howe, Australia. 

PeUaea rotundifolia Hook., M- 17, is recorded in Benth. from Norfolk 
Island, under the genus Pteris, but almost certainly in error. I did not 
see it. 

23. Notholaena distans R. Br. (=^ Nothoclaena distane R. Br., M. 16.) 
Near the English Oak,” hillsides near the Cascades, and other dry 

places. 

Lord Howe, Australia, New Zealand, New Caledonia, Polynesia. 

24. *** Cheilanthes tenuifolia (Forst.) Swartz var. Sieberi, M. 16, E. 45 and 46. 

This has also been recorded from Norfolk Island, but after search 1 
was unable to find it. I think most probably Nothotaena Ostans has been 


♦ Manual of N.55. Flora, p. 97(k 
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miHtakcii for it. I i^xamiiiwl dozens of plants nf the latter species, Imt 
did not meet witli a single specimen of Clieilanthes. Still, in deferenc(‘ to 
the opinions of otliers, 1 allow it to remain on the list. 

Lord Howe (not recently collected). New (’aledonia, Australia. New 
Zealand. 

25. Hypolepis tenuifolia (Porst. f.) Bemh.. M. 45. 

Kennadecs, Jjord Howe, New f-aledonia, Australia, New Zealand, Poly 
nesia, Malaya, (liina. 

2f). Adiantum affine Willd., K. 44, M. 12. 

On damp •grassy hanks ; not comnion.t 
Kernmdecs, New Zealand, 

27. Adiantum diaphanum Bluine, M. 14. 

On grassy hanks, and in the ()pener hush : common. 

Kennadecs, New Oaledonia, Australia, New Zealand. I^olyncsia, Malaya, 
south-east Ohina. 

(^heesem. (p. (rives A. julvum as a native of Norfolk Island. 

1 did not see it. and do not know what is the evidence for its oeciirrenee 
there. 

28. Adiantum hispidulum Sw., M. 13. ( A. fiftheserns 8chk.. E. 43.) 

Perhaps the most ahundant species of the eenus on the island. 

Lord Howe, Kermadees, New (Caledonia, Australia, New Zealand. an»! 
widely in the Southern Hemisphere. 

29. Pteris tremula B. Br.. M. 18, E. 37. (— P, Kivtjinna Endl., E. 40; 

P. Baumamt Endl., E. 40, aeeording to Maiden.) 

Mount I’itt. 

Kennade<'s. liord Howe, Australia, New Zealand, Eiji. 

30. Pteris comans Forst., E. 39 and 41, M. 23. 

Anson's Bay : in forest. 

Kermadees, la)id Howe, .\ustralia. New Zealand, Polynesia. 

Fonns from N<*w Zealand, Lord Howe, the Kermadees, and Norfolk 
Island differ considerably in apfM»arance. hut cbtj scarcely he si»parated 
by any good charaeters. 

31. Pteris biaurita L. var. quadriaurita Retz., M. 20. (— (?) P. Trat- 

tinioklana End!., E. 42.) 

Kermadees, tropical and subtropical regions. 

32. Histiopteris incisa (Thbg.) J. Sm. (— Piet' in hnmoniauaX Endl., 

E. 38 ; P. imnsa Thbg., M. 21.) 

A large form ; is common on Mount Pitt. “ Oak-fern ” of the islanders, 
Kermadees, Lord Howe, New Caledonia, Australia, New Zealand, and 
widely in tropical and subtropical regions. 

^ f This^ id marked in my list aa (seen by me, but amongst sooros of Bpooimens of 
Adiantum in my herbarium there is not one of this species, and I am now somewhat 
doubtful of its exiitenc5e on the island. 

1 1 have received additional specimons of PUirU from Norfolk Island, and am now 
(March, 1915) convinced that P, hrunoniana Endl. is a good species. 1 shall probably 
return tq this in a subHequont paper. 
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33. Pteridium esculentum (Forst. f.) Cockayne. (=: Pteria escalenta 

Forst., E, 36, M. 19.) 

Common. 

Kormadecs, Lord Howe, Australia, New Zealand, and southern Pacific. 

34. Vittaria elongata 8w., M. 4. (= F. rigida Kaulf., E. 35.) 

Common on tree-ferns. 

Australia, Polynesia, eastern Aaia. 

35. Cyclophorus confluens (R. Br.) C. Chr., M. 7. (= Niphobolus ser- 

pens Endl., E. 21 ; Polypodium serpem Forst., M. 6.) 

Abundant on tree-trunks. 

Lord Howe, Australia, New Caledonia. 

I do not think that C. serpetut (Forst.) C. Clir. exists on the island. In 
dry seasons in exposed position the fronds of G. confluens become narrower 
and rounder, and simulate non-fertile fronds of C. serpens. Both kinds 
of frond may be found on the one rliizome. I am quite satisfied there is 
only one species of the genus on the island. In this opinion the late 
Dr. Metcalf quite concurred. 

In C. confluens the veins anastomose ; the under-surface of the frond is 
covered with a beautiful stellate pubescence. The non-fertile fronds are 
from 2 in. to 8 in. long, linear to linear-lanceolate, and often acuminate. 
Sori often confluent. 

36. Polypodium divcrsifolium Willd. P. Billardieri R. Br., E. 19 ; 

P. puslulatum Forst., M. 9.) 

Abundant in many situations. 

Lord Howe, Kennadecs, Australia, New Zealand, New Caledonia. 

P, pnstulaium Forst. does not occur on Norfolk Island, but P. diversi- 
folium is everywhere abundant on rocks and trees, growing rather more 
luxuriantly than in New Zealand. Polypodium phymatodes Linn., M. 10, 
does not, 1 think, occur on the island. 

Marattiaoeab. 

37. Marattia fraxinea Smith, M. 51. (=: M. elegans Endl., E. 17.) 

Not uncommon in the beds of creeks. 

New Caledonia, Australia, New Zealand, and widely, if the species is 
interpreted in a broad sense. 


Opuioolossaoeab. 

38. Ophioglossum vulgatum Linn. 

As this was not found by the earlier botanists, it may possibly — though 
not probably — have been introduced. I have retained the specific name 
vulgatum, not caring to venture upon the definition of varieties without 
fuller material and literature. 

Practically cosmopolitan. 


Lyoopodiacear. 

39. Tmesipteris tanensis Bernh., M. 2. (= T. Forsteri Endl., E. 16,) 

A common epiph 3 rte on tree-ferns. 

Kennadecs, New Zealand, Lord Howe, New Caledonia, Australia, 
Polynesia. 
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40. Psilotum triquetrum Swartz, M. 3. 

On tree-trunks in the darker forests. 

Kermadecs, New Zealand, New Caledonia, Lord Howe, Australia, tropics 
and subtropics. 

LyrA)'podium denatmu is recorded by Maiden, on the authority of Benth. 
(vii, 676), but there is no first-hand evidence of its collection on Norfolk 
Island. 

(jYMNOSPERMAK. 

Cotii ferae. 

41. Araucaria excelsa R. Hr., E. 76, M. 1. 

The well-known Norfolk Island pine ; still abundant from the seashon* 
to the top of Mount Pitt. 

Endemic. 

Anoiospkrmak. ■ 

Monocot yledoneae . 

TypHACEAE. 

42. Typha angustifolia Linn. var. Brownii Kron., M. 130. 

Longridge and in swampy watercourses in several parte of the island. 
This is, 1 think, doubtfully indigenous. 

Kermadecs, New Zealand, Australia. Almost cosmopolitan. 

Pandanaceak. 

43. Freycinetia Baueriana Endl., E. 63, M. 129. 

Common in the bush, trailing and climbing. 

Endemic. 

GRAMlNEAK.f 

It becomes still more difficult in this family to distinguish between intro- 
duced and indigenous species. M. (p. 726) quotes Governor Phillip as say- 
ing, in 1788, that not a single blade of grass has been seen on this island,’* 
and finds it “ not easy to understand this statement.” It appears to me that 
we must accept the statement as meaning at least that there was no pastur- 
age upon the island. During the last hundred years, however, grass-seed 
has been frequently sent from Sydney to Norfolk Island ; and this makes 
it certain that many Australian grasses have been imported, and will now 
appear to be indigenous. Now, Bauer spent many months on the island 
during 1804-6, and collected very carefully, and any grasses not collected 
by him must be regarded as quite doubtfully indigenous. We shall cer- 
tainly be much safer in excluding such species than in retaining them. In 
one or two cases their habitats may be such as to make their introduction 
improbable ; but the majority are found cliiefly in the pasture lands. 1 
would therefore exclude the following : Panioum effuaum R. Br., M. 145 ; 
Andropogon affinia R. Br., M. 162; Miarolaena stipoides R. Br., M. 163; 
Spordboltia indiem R. Br., M. 155. 

None of these were collected until Maiden visited the island in 1902. 
All of them are grasses likely to be imported. Home of them may have 
been only temporary inhabitants of the island. I did not collect 146, 152, 
163, 154, 158, of Maiden’s list. 

1 1 have to thank Mr. D. Petrie, of Auckland, the well-known authority, fhr hie 
kind aeeietanoe in the det^vunnination of the epeoies. 
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A special note perhaps is required about Cynodon dactylon Linn., which 
I also exclude. It is the common pasture grass of the island, yet 1 did not 
see it on Phillip Island, only three or four miles away. It is not recorded 
before Maiden’s list, and is probably not indigenous. Maiden includes the 
grass both in his list of indigenous and introduced species. 

44. Andropogon refractus R. Br., M. 151, £. 55. 

Not uncommon. 

Australia, Malaya, Pacific islands. 

45. *Panicum norfolkianum Nees, £. 52, M. 144. 

Apparently an endemic species; not recently collected. 

46. Panicum crus-galli Linn., E. 51, M. 146. 

According to Cheeseman, who kindly identified this for me, an unusually 
long-awned form. 

Widely distributed in the tropics. 

47. Panicum aanguinale Linn. var. ciliatum Retz., M. 147. 

Norfolk Island, Phillip Island. 

7 retain this, as 7 found it on the cliffs of Phillip Island, where it is 
quite unlikely to have been introduced. 

Kermadecs, Lord Howe, New Zealand, Australia, and warmer regions. 

48. Paspalum scrobiculatum Linn. 

Norfolk Island, Phillip Island (R. M. L.). 

Kermadecs, New Zealand, Australia, Tonga, and warmer countries. 

49. Oplismenus compositus Beauv., £. 54, M. 149. 

Abundant in the forests. 

A common tropical and subtropical plant. 

50. Oplismenus undulatifolius (Kiinth.) Beauv., M. 150. (=^0. aemulua 

R. Br., E. 63.) 

Scarcely distinct from the previous, and common on the forest floor. 
Kermadecs, Lord Howo, New Zealand, Australia, l^olynesia, and widely. 

51. Cenchrus calyculatus Cav. 

Edge of coastal cliffs, near Anson’s Bay. 

Kermadecs, Australia, Now Caledonia, and warmer regions. 

A new record for the island ; from its situation scarcely likely to have 
been introduced. 

62. Echinopogon ovatus Beauv., M. 154. 

This may have been introduced, but is a probable indigene. Recorded 
by Maiden only. 

Lord Howe, Australia, New Zealand. 

63. Dejreuxia fllifonnis (Forster) Petrie. (== D, Forsieri Kunth., M. 156.) 
Damp ground. 

Though not recorded previous to Maiden’s list, I retain this. As one 
of the Norfolk Island forms is very slender, and perhaps distinct enough 
to be regarded as a variety, it is therefore scarcely likely to have been 
introduced. The typical form also occurs. 

Kermadecs, Lori Howe, New Zealand, Australia. 
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54. * Dichelachne sciurea (R. Br.) Hook. M. 157. (= D. tnontana 

Endl., E. 56.) 

Kennadecs, New Zealand, Australia. 

55. * Dichelachne crinita (Forst. f.) Hook., M. 157. 

This has been found also in the Kermadecs and Lord Howe, and there> 
fore is perhaps indigenous to Norfolk Island. 

Now Zealand, Australia. 

56. Agropyron Kingianum (Endl.) Petrie comb. nov. (= TrUtcum 

Kingianmvy E. 58, M. 161.) 

As Mr. Petrie pointed out to me, this is a true Agropyron. 1 collected 
it on the cliffs of Phillip Island. This is perhaps the first time it has been 
collected since Bauer’s visit in 1801‘-5. The grass seems to be completely 
restricted to Phillip Island. 

57. ♦Agropyron scabrum (R. Br.) Beauv., M. 160, E. 57. 

Lord Howe, New Zealand, Australia. 

CYPERArEAE. 

58. Kyllinga monocephala Rottb., M. 135. 

Abundant in watercourses and wetter pastures. 

A common water- weed of warmer countries, and perhaps introduced. 
Lord Howe, New Caledonia, &c. 

59. Mariscus haematodes (Endl.) Laing comb. nov. { ^ Cyperus haema- 

lodes Endl., E. 69, M. 132.) 

“ Moo-oo grass ” of the islanders. Formerly abundant on the banks of 
streams, &c. Now getting scarce, as it is largely used for basket- and hat- 
making. Also on Phillip Island (Bauer, R. M. L.). 

Lord Howe, Australia. 

I have transferred this to the genus Mariscus^ as the glumes are per- 
sistent, the rhachilla coming away finally above the two lowest. 

60. Cyperus congestus Vahl., M. 134. 

Common in watercourses. 

In the specimens examined by me there were only two stamens, instead 
of three as in description. • 

Australia, South Africa. 

C. rotundusy according to Maiden, also occurs on the island, but it is 
probably an introduction. 

61. Eleocharis acuta R. Br., M. 136. 

Common in swampy ground. 

Kermadecs, New &aland, Australia. 

62. Scirpus nodosus (R. Br.) Rottb., M. 137. (== Fioinia guUatay E, 61.) 

Common, particularly on the coastal cliffs, Phillip Island (R. M. L.). 
Kermadecs, Lord Howe, New Zealand, Australia, and widely in south 
temperate zone. 

63 . Scirpus lacustris Linn., M. 139. 

Greek Mission paddock and elsewhere. 

New Zealand, Australia, and in most warm and temperate countries. 
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1>4r. Scirpus maritimus Linn. vhf. i!uviatilis (Benth.) Torr., M. 141. 

From an open eulvert near (foverniiieiil House (B. M. L.) ; inill’dara 
and other plarefi (Maiden). 

New Zealand, Australia, and widely in the tropics. 

fi5. Scirpus cernuus Vahl. (~ >8. Sprcng., M. 140.) 

Water(M)urses, Emily Buy. and elsewhere. 

Nearly cosmopolitan. 

B6. Scirpus inundatus Poir., M. 138. 

In watercourses near the township. 

New Zealand, Australia. 

87. Scirpus conspersus (Nees) Laiu^ comb. nov. (-- IsoU^im consjtersa 
Nees, E. 60.) 

Maiden, tollowing Benth. (vii, p. 329), has identified Isolepsis cofutpersa 
Nees, E. 60, with the previous species. T. ronsjtersn is described in Endlicher 
as having 3 stamens, 3 5 spikelets in a head, with the glumea purple- 
dotted, and the nut obscurely reticulated (“ subtiliter punctata*’). Now, 
Scirpus ivtmdiitas Poir. has 1 stamen, 2 15 spikelets, glumes more or 

less stained with dark reo lirown, and tlie nut pale and smooth. The two 
are obviously di.stinct specie^, and 1 believe that I have specimens of both 
from Norfolk Island corresponding exactly to the descriptions, except that 
in Lsolcpis couspersa the spikelets are almost terminal and generally solitary, 
there being no bracd, or only a short one just overtopping the spikelet. 
1 tliendore propose to reinstate this species. It is perhaps endemic to 
Norfolk Island. Probably examples of both species were collected by 
Bauer, but not differentiated. S. conspersus is really much more closely 
allied to S. ccf^tuus Vahl., of which the late Mr. P. B. (Wke considered it 
a form. 

Watercourses, Norfolk Island ; perhaps endemic, 

68. Carex Neesiana Endl., E. 62, M. 142. 

Not uncommon. 

Endemic. 

69. Carex inversa R. Hr., M. 143. 

Mount Pitt ; peiiiajis introduced. 

New Zealand, Australia. 


Palmae. 

70. Rhopalostylis Baueri (Hook, f.) Wendl. k Drude, M. 128. (==r Areca 

sapidciy E. 64.) 

Htill abundant, though often felled for various purposes. 

Endemic. Dr. Beccari lias recently made the Kcrmadec Island plant 
into a new species /?. Oheesemmii, 

Akoidkae and Mosackae. 

There are many varieties of taro on the island, known by local names. 
Most of these have certainly been introduced- Forty’s taro, Sunday 
Island taro, &c. Maiden, however, regards Colocasia mUiquorum Schott, 
as indigenous. He quotes a passage written by Governor King in 1788 
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Here Ki^ says, On the 27th I discovered a great quantity of plantane 
trees.** The plants referred to by King as plantane-trees are regarded by 
Maiden as taro. The evidence adduced seems to me quite insufficient to 
establish the case. Though the taro may now be growing at the spot 
referred to, yet it also grows so commonly by the sides of streams all over 
the island that its presence on the stream referred to is certainly insufficient 
to identify it with the plantane-tree of i!ang*s records. Bauer evidently 
did not regard the taro as indigenous, as it is not included in Endlioher*s 
list ; and it would certainly be strange if it were to be regarded as indigenous 
in Norfolk Island but not in the surrounding lands and islands — New 
Zealand, Kermadecs. As the plant is also referred to by Sling as the banana, 
there is still less reason for supposing that the plantane can be the taro. 
On the other hand, Endlicher regards Musa as indigenous, but not Colo- 
oasia. Now, Musa, though plentiful on the island, is always under cul- 
tivation, and, so far as 1 know, shows no tendency to escape therefrom. 
If King did actually find bananas growing on the island in 1788, it is 
probable that their presence was due to some chance human introduction 
by Polynesians or others in the years shortly before his arrival. This, indeed, 
is the more likely, as King is said to have been of the opinion that the 
island contained aboriginal inhabitants '' from discovering the banana-tree 
in regular rows.’* 

COMMELINAGSAS. 

71. Commelina cyanea R. Br., M. 127. 

Apparently not found either by Endlicher or Maiden, though recorded 
by Cunningham. It is not uncommon in watercourses. I certainly would 
regard it as introduced were it not that it occurs on Phillip Island, which 
h^ never been inhabited. It has been seen there both by Cunningham and 
myself. In any case, I can only regard it as very doubtfully indigenous. 
It might quite readily have been taken to Phillip Island by the Norfolkers, 
or the convicts, who frequented it for birds’ eggs, or the small seeds may 
have been carried by natural means from the mainland of Norfolk Island. 
Still, that it should occur and be able to maintain itself on the arid Phillip 
Island is undoubtedly in favour of its being indigenous. 

Lord Howe, New Caledonia, Australia, with closely allied forms in south- 
eastern Asia. 

Liliaoeae. 

72. Rhipogonum dubium Endl., E. 69, M. 121. 

Australia. 

Called yam-creeper ” on the island. Common in the bush. 

73. Ceitonoplesium cymosum A. Cunn., E. 68, M. 122. 

Common in damp bush ; also cultivated in bush houses on the island* 
Lord Howe, Australia, South Pacific to Borneo. 

74. Cordyltne Baueri Hook. f. C, obtecta Baker, M. 123 ; CordyUne 

australis, E. 67.) 

Coilimon in the bush. Endemic, but closely allied to the New ISealand 
and Australian C. australis. 

75. Cordyltne tenninalis Kunth. 

The evidence regarding this species is highly conflicting. Maiden 
and myself^vonly saw it in cultivation at Steel’s Point, and the Norfolkeia 
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distinctly say that the specimens there were brought from Pitcairn 
with them. On the other hand, Cunningham states that it was not 
scarce on the island in 1830 — that is, long before the arrival of the 
Pitcairners. Maiden suggests '' that it would appear to have been exter* 
minated, perhaps because the convicts turned it into a curse, as the Pit* 
caimers did.” It seems to me unlikely — (1) that, if common, Bauer would 
have missed it during his eight months on the island ; (2) that the convicts 
could have exterminated it completely ; and (3) it is probable that had they 
done so there would have been some record of their excesses and of the 
result. It is perhaps simpler to imagine that in some way Allan Cunning- 
ham was mistaken, and I would suggest that it should be removed from the 
list of indigenous species, unless it is found hereafter outside of cultivation 
on the island. It is, of course, a very likely plant to be a native of the 
island. It is usually regarded as an introduction in New Zealand, where 
the conflict of evidence is similar. 

76. Phormium tenax Forst., E. 65, M. 125. 

An undoubted native, growing on dry bare hillsides, and in such situa- 
lions as P. Cookianum is usually found in on the New Zealand hills. 
1 could detect no difference between this species and some of the common 
New 2^1and forms. It was nowhere, however, luxuriant, though Captain 
(k>ok speaks of it as being more luxuriant than in New Zealand. I did not 
see it in any swampy places or by the side of watercourses. 

New Zealand, (yhatham Islands. (In the Auckland Islands it is probably 
introduced.) 

77. Dianella intermedia Eiidl., E. 66, M. 126. 

Apparently not found since the time of Bauer until my visit. The 
])lant is undoubtedly rare. Anson’s Bay (Bauer), cliffs at Ball’s Bav 
(R.M.L.). 

Rather taller and stronger than the New Zealand plant, but otherwise 
apparently not different. I also saw cultivated specimens brought from 
the Bay of Islands, New Zealand. 

New Zealand, Polynesia, but the genus is chieflv Australian. 

Amaryllidacbak. 

Crinum norfdhUmum A. Cunn. 

This plant grows only in wet ground in the Old Mill ” garden and in a 
ditch at Government House, and shows no tendency to spre^td. It has lived 
on in the same position for the last eighty years, and is still there (1913). 
It was evidently introduced in convict times. Cunningham differentiated 
it from the Australian C. peduncuUUfm Hew. I do not know the Australian 
species sufiSciently well to say whether the differentiation is sound, but the 
differences are small, and may be due to cultivation. It is perhaps a form 
of the variable (7. p&iunoula^m, of which Bentham 8ays,t ” The wild speci- 
mens in herbaria are, however, so unsatisfactory, and the cultivated ones 
in gardens so frequently uncertain as to their ori^^in, that the distinction 
of B^ies can only be established by studying them m their native country.” 

d, pedunetdaiufn is also reported from Lord Howe and New Caledonia ; 
but lb. W. R. B. Oliver informs me that in the former island it is only 
t4> be found near the settlement, and may be introduced. 


t FI. AuBtr. vii, p. 455. 
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Tramaetions. 


Orchidaceae. 

I had little opportunity of examining the plants of this family. 

78. ♦OberoniaTitania Lindl., M. 113. {— O. F. v. M., M, 114; 

Titania miniata, E. 71.)* . 

AiiBon’s Bay (Maid<^n). 

Australia, Java. 

79. Dendrobium macropus Benth. & Hook., M. 116. (r. ThelyckUo^i 

mdcropus, E. 74.) 

Steers Point and elsewhere. 

Endemic. 

80. ♦Dendrobium brachypus Keichh., M. 115. (=: Thelychitov brtwhypus 

Endl., E. 32.) 

Endemic. 

81. * Bulbophyllum argyropus Reichb., M. 117. (- ThelychitoH atyyropm 

E. 72.) 

Endemic. 

82. Phreatia limcnophylax (Endl.) Kranzl., M. 118. ( Plejanrv limeno- 

phylax^ E. 70.) 

Non Benth., FI. Austral, vi, 290 ; nequc Hailey, Queensl. Flora, I542.t 
Epiphytic ; not uncommon. 

Endemic. 

83. ♦ Microtis unifolia (Forst. f.) R. Br. M. porrifoliaR, Br., M. 119.) 
Bullock’s Hut (Maiden). 

Kermadecs, Lord Howe, New Zealand, Australia. 

DiOOTYLEDONE A K . 

Pij)erace(u\ 

84. Macropiper excelsum (Forst. f.) Miq. var. psittacorum (Endl.) Laing 

comb. nov. (= Piper psittacorum Endl, E. 80 ; P. excekom Forst., 
M. 93 ; Macroppef!' excelsum var. uiajor Cheeseman.) 

In the denser bush. 

Kermadecs, Lord Howe, New Zealand, and South Polynesia. 

Endlicher gave this plant specific rank; (’heeseman reduced’ it to a 
vaiiety of M. excelsum. Endlicher’s specific name should be retained for 
the varietal form. Maiden suggests that the typical form occurs on the 
island. I did not see it, and do not think it can occur. 

86. Peperomia refiexa A. Dietr. var. aemula (Endl.) C. D.C., M. 94. 
(r= Piper aemulum Endl, E. 77.) 

Common in darker bush, on rocks and trees. 

Lord Howe, Australia, New Zealand, and in most warm countries. 


t See “ Das Ptlansenroioh,” iv, 60, ii, B. 28, p. 21, for a dsisoription of thin HpeoioH, 
and oomments on the erronoous identification of it with an Australian form of Bentham 
and Bailey. 
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86. * Peperomia Urvilliana A. Rich., 1832, M. 95. (= Piper simplex 

Endl., 1833, E. 79 ; Piper Endlicheri Miq., 1843.) 

Kermadecs, Lord Howe, New Zealand, Polynesia. 

Cheeseman has retained in his Flora the specific name Endlicheri. The 
dates given show that Urvilliana has priority. I doubt whether this is the 
same as the New Zealand plant, or distinct from the following. 

87. * Peperomia Bauertana Hiq., M. 96. (= Piper adaoendens Endl., E. 78.) 
Endemic. 

This plant does not seem to have been collected since the time of 
Cunningham, unless one or two infertile fragments that I have belong to 
this species. They, however, have the leaves alternate, not opposite. 

The Australian Peperomia leplostachya Hook. & Arn. is recorded by Tate 
from the island, but without collector’s name. 

Urticaceab. 

88. Celtis paniculata Planch., M. 108. (= Solenostigma paniculalum 

Endl., E. 85.) 

Norfolk Island and Phillip Island. The fruit is used on the island in 
place of holly at Christmas. 

Australia, Malay Archipelago. 

This tree shows on Norfolk Island a fairly distinct juvenile form. In 
a plant 10 ft. high the branchlets were arranged regularly and distichously 
along the main branch. Each was 15-20 cm. long, borne in the axis of 
a permanent leaf, and had 7 or 8 alternate distichous leaves. These leaves 
were darker in colour, and rather larger and tliicker, than in the mature 
form. 

On a full-grown tree (25 ft. high) the branchlets were no longer dis- 
tichously arranged, though the leaves remained so. The lamina in the 
mature form arc 7-9 cm, long, and in the young form 9-11 cm. long ; in 
width, young form 4r-5 cm., mature 4 cm. The branchlets are deciduous, 
falling away from the stem. 

In Ungeria florihunda the leaves of the young plant are also considerably 
larger than those of the mature form. I did not, however, see on the 
island any of those markedly distinct juvenile forms so common in New 
Zealand forests (vide also under Pennantia Endiioheri). 

89. Pseudomorus Brunoniana Bureau var. pendulina (Endl.) Maiden, 

M. 109. (=^ Morua pendulina Endl., E. 84.) 

Common in the forest. 

Australia, New Caledonia. 

90. Procris montana (Endl.) Stoud., M. 110. (=^ Elatoatemma motUanum 

Endl., E. 83.) 

Scarce ; Now-now Valley and back of Mount Pitt, in forest. 

Fiji. 

91. Boehmeria australis Endl., E. 82, M. 111. 

Bush at Now-now Valley, Joneniggabunit,t Broken Bridge. 

Endemic, but closely allied to a species on Lord Howe and Kermadeos. 

t /.e., John the nigger burnt it. 
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92. ParictariA debilis Fotst. f., M. 112. (= Vriica dMlis £)ndl., E. 81.) 

H. C. Quintall ! (Specimen sent to Mr. W. R. B. Oliver.) 

Kermadecs, Lord Howe, New Zealand, Australia, and widely elsewhere. 

Malaisia tortuosa Blanco, M. 107, is excluded on the same grounds as 
for Pepenmia leptostachya. It has probably been introduced in o>onfuBion 
with the Lord Howe plant. 

Loranthacrae. 

93. Korthalsella articulatum (Burn. £.) Van Tiegh. (=r V tecum distickum 

Endl., E. 118 ; V. articuUUum Burn, f., M. 99.) 

Abundant not only on Baloghia and other natives, but on many intro* 
duced fruit-trees. It kills lemons, oranges, and peaches, and is quite a pest 
on the island. 

Lord Howe, Australia, India, Polynesia. 

Santalaceak. 

94. Exocarpus phyllanthoides Endl., E. 91, M. 100. 

Common in the forest. 

One of the most durable woods on the island, but the larger trees have 
now all been cut down. 

Endemic. 

Olacacear. 

96. Pennantia Endlicheri Reiss. (*= P. ccrymbosa Forst., E. 140, M. 26.) 

Top of Mount Pitt ; not common. 

Endemic. 

There has long been known from Norfolk Island a species of Pennantia 
which has usually been considered to be identical with the New Zealand 
Pennantia corymboea. It appears first of all in Endlicher, p. 80, No. 140 
(1833), and there Endlicher identifies it with Forster’s P. coryinnboea from 
New %aland. In 1842 Reissek made a separate species of it, under the 
name P. Endlicheri, 'f and is followed by the “ Index Kewensis.” Maiden, 
however, regards it as synonymous with P, corymboea, and states (M. 26), 
I am of opinion that the Norfolk Island species is identical with the New 
Zealand one.” This opinion seems to me scarcely justifiable, and for 
reasons about to be given I think that the specific name Endlicheri ” 
must be revived for the Norfolk Island plant, and the species must bo 
regarded as distinct. 

On examining the Norfolk Island form it is apparent at a glance that 
the leaves are larger and more membranous than in the New Zealand species. 
Indeed, similar differences exist between the two as between P. exceleum 
and P. exedeum var. jmUaeorum of the Kermadecs and Norfolk Island. 
Such differences as these are perhaps scarcely sufficient to give specific 
rank to P. Endlicheri. Further small differences also exist in the foliage. 
In the Norfolk Island plant the branchlets and petioles are glabrous, or 
provided only with a few sparse hairs on twigs and midrib. In the New 
Zealand plants these parts are pubescent. In Norfolk Island sneoimens 
the lower leaves are larger than those surrounding the tips of the branches 
or the inflorescence, having the blade lS-25 cm. long and 10-16 cm. broad. 


t ** Linnaea,” zvi, p. 341, 1. 13. 
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The margins are entire, repand, or irregularly notched, with shallow indenta> 
tions ; the upper surhce is highly polished (in the New Zealand plant it 
is dull) ; the under-surface is not polished, and of a lighter green in colour. 
The upper leaves are about IQ-IS cm. long and 6-8 cm. broad. The leaves 
are thus very much larger than those of the New Zealand species, which 
in the South Island, at any rate, do not average more than about half of 
these dimensions. The flowers on both varieties seem to be very similar. 
Endlicher (he, states that the Norfolk Island plant is hermaphrodite, 
with very rare male flowers among the others, but this is not so, for though 
the female flowers do contain stamens, these are non-fertile. On other 
specimens male flowers may be found without any trace of an ovary. The 
plant is really dioecious, as in New Zealand ; indeed, the flowers of both 
species agree well in all respects. 

A difference, however, of a still more important type than those already 
mentioned has yet to be recorded. As is well known, the New Zealand 
plant goes through a juvenile stage which is very different from the mature 
form. There is no trace of any such juvenile stage in the Norfolk Island 
plant. This is an important and most interesting fact, and should be 
compared with the similar facts known regarding the (Chatham Island 
Plagianthus hetidinus and Pseiidopanax chathamicum.^ In the case of 
Pla^nihua hetulinm, Cheeseman (p. 77) does not consider the absence of 
the juvenile form a sufficieni difference for the demarcation of a species ; 
but it seems to me that it should be considered of at least varietal import- 
ance, and here I have regarded it, together with the other points mentioned, 
as justification for differentiating a species. 

POLYOONAOBAE. 

96. Muehlenbeckia australis (A. Rich.) *MeiBsn.. M. 92. (— Pdygmmm 
aufttrak A. Rich., E. 86.) 

Common in the forest, and apparently identical with the New Zealand 
form. Phillip Island (A. Cunn.). 

New Zealand. 

Rutnsx Brownii Gampd., M. 91, also occurs on the island, but obviously 
as an introduced weed. 


Amabantaobab. 

97. Achyranthes arborescens R. Br., M. 89, E. 89. 

Mount Pitt. 

Endemic. 

98. Achyranthes aspera L., M. 90. (== A, oaneaoens R. Br., E. 90.) 

Cliffs, chiefly costal. 

Lord Howe, New Caledonia, Australia, and generally in warm countries. 
The plant varies a good deal in the colour and hispidity of the leaf and 
stem. 

AUemantkera seoitlis R. Br. also occurs on the island (W. Laingl), but 
is probably an introduced weed. 

t Fitfe Oookayne, ** An Inquiry into the Seedling Fonne of New Zealand Phansto* 
game,** T.K.Z.I., vol. 28, p. 277 ; and vol. 82, p. 89. 
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Nyctaoinaobae. 

^9. Pisonia Brunoniana Endl., B. 88, M. 88. 

On the weatem aide of the island ; common. 

Kermadecs, Lord Howe, New Zealand, Australia, and aouth-eastern 
Pacific. 

Aizoaceae. 

100. Mesembryanthemum aequilaterale Haw., M. il. 

Lord Howe, New Zealand, Australia, and widely in America. 

Like Maiden, T did not find M. australe Sol., E. 129, and think it probable 
that it has been recorded in place of M. aequilaterale Haw., which is also on 
Phillip Island (R. M. L.). 

101. Tetragonia expansa Murr. var. cornuta (Gartn.) Endl., E. 130a. 
This is the New Zealand form, and is common on the coastal cliffs. 
Kermadccs, Lord Howe, Australia, New Zealand, and perhaps else- 

where. 

102. Tetragonia trigyna Banks 6c Sol. {— Tetragonia ca;p(/n.va r Murr, 

var. strmglyocarpa Endl., M. 42, E. 130 b.) 

Common on the sea-banks. 

Kermadocs, New Zealand, and probably also Australia and Lord Howt;. 
Ranunculaceak. 

103. ’''Clematis glycinoides D.C., M. 1. 

This appears in the Sydney Herbarium as collected by Mr. 1. Robinson, 
of Norfolk Island. 

Lord Howe, Australia, New Caledonia (?), Polynesia. 

104. Clematis cocculifolia A. Cunn. 

Mrs. W. Laing ; Mount Pitt ! 

I give the original description, as it is not easily accessible, and the species 
has only hitherto been recorded by A. Cunningham ; ** C. cocculifolia^ 
floribus paniculatis dioicis, 4-sepaliB, foliis indivisis longe petiolatis orbicu- 
lato-ovalibus obtusis membranaceis, fi-nerviis integerrimis glabris, basi 
8aep(‘ cordatis, sepalis oblongis margine lanatis, antheris ovatis obtuse 
apiculatis. Crescit in locis apricis, praesertim in marginis sylvarum 
caeduarum insulae Norfolk, ubi Augusto Septembrique floret.** 

The plant is obviously now very rare, and apparently endemic. Maiden, 
following Cunningham, is in error in regarding it as a native of New Zealand. 
It iS’ very close to the preceding species. 

Ranunculus jHirviflorus Linn., M. 2, recorded by Maiden, is probably 
an introduction, as in New Zealand, and only adventive. I did not get it. 
Ranunculus repens has also been introduced. 


Ckuoiferab. 

Nasturtium palustre D.C. (Syst., ii, 91). (= N. syloestre A. Rich., M, 3.) 

This is reported from Norfolk Island on the authority of Cunningham : 
** Wet ravines and nmning streams.” Not found by me, and apparently 
not by Maiden. It has probably been introduced temporarily, and then 
has disappeared. N. officinale is abundantly naturalized. Sen^^a didyma 
is also abundant. 
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CakUe niarUitm Scop. Reported only by Maiden. 

Almost certainly introduced and adventive. New Zealand examples 
show how easily even a maritime plant may be introduced^ and appear 
in unexpected situations. Probably most of the supposed “ Scandinavian 
element in southern floras is due to such introductions. 


Capparidaokae. 

105. Capparis nobilis (Endl.) F. v. M., M. 5. Biisbeckia nohilis, EndL, 

E. 121.) 

A common bush liane, scrambling to the tops of the trees. Known on 
the island, on account of its recurved spines, us Devil's guts.” 

Apparently endemic, but very close to the Australian C. arhnrea F. v. M. 
(Frag., i., 1(13). 

It may possil^ly be the same as the C^ueensland C. ornans F. v. M., but 
1 have no niaterial with*which to decide the question. The following points 
should be iKjted with regard to the Norfolk Island plant : It belongs to 
the section of the g(;nus that has the tvro outer sepals united in the bud ; 
the non-flowering branches arc provided with t wo reflexed stipularv spines 
about 6 mm. long. Acccuding to Maiden, the fruit, is almost globular, but 
this is scarcely so. It is globular only in the early stages, and when mature 
the fruit is usually ol the size, shape, and colour of the common edible passion- 
fruit {Pasfiiflora rdulis). Occasionally only is it nearly globular. 

PlTTOSPORACKAK. 

106. Pittosporum bracteolatum Endl., E. 188, M. 9. 

Oommon in the bush. 

Endemic. 

I have also a fragment of an undetermined PiUosporum collected on the 
island by Mr. H. V. Quintall, and forwarded me by Mr. W. K. B. Oliver. 
It may well bo introduced. 

Leouminosae. 

107. Canavalia obtusifolia P. D.C., M.'’ 30. (= C. Baveriam Endl., 

E. 160.) 

Coastal banks ; common. 

Kermadecs, Lord Howe, Australia, and tropics. 

108. Milletia australis (Endl.) Benth., M. 28. (= Pterocarpus australis 

Endl., E. 162.) 

Now confined to a strip of country running across the middle of the island. 
As it rarely fruits, it is doubtless doomed to extermination. I saw only 
one legume. 

Phillip Island (A. Cunn.), Australia. 

109. ♦ Vigna retusa Walp., M. 31. (= CalUoysthm volubUis Endl., B. 149.) 
Lord Howe, New Caledonia, Australia, and widely in the tropics. 

110. Caesalpinia Bonducella Fleming, M. 82. 

A few specimens only exist in an open paddock near the centre of the 
island. Apparently found only by Cunningham and myself. It is quite 
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possibly introduced. It is known on the island as *'tatary maw/’ an 
obvious corruption of the Maori ** tataramoa ” (Rohm australis), in allusion 
to its thorny nature. Probably will soon be exterminated. f 
Lord Howe, Australia, and widely in the tropics. 

111. * Glycine tabacina Benth., M. 29. 

Recorded only by Maiden, and perhaps introduced. 

Australia, New Caledonia, and South Sea Islands. 

112. *** Streblorrhiza speciosa Endl., M. 33, E. 151. 

Now only known from a solitary drawing. The plant once grew on 
Phillip Island, and is almost certainly extinct. 

Endemic. 


Gkraniacbar. 

Maiden records Pelargofiium ansirah and Geranium disseclum, M. 20 
bis, but I think they have been introduced. They are found chiefly in 
gardens and waste places, though I obtained G. dissectum on the top of Mount 
Pitt ; but there are numerous other naturalized weeds there. Erodium 
eicutarium also occurs. 

OXALIDACBAE. 

113. Oxalis corniculata L. var. reptans (Soland.) Laing. 

Captain Cook mentions in his discovery of the island that he found 
cabbage-palm, wood-sorrel, sow-thistles, and samphire abounding in some 
places on the shore.” In Endlicher’s list there appears under No. 128, 
OxaUs reptans Soland. ex Forst. Prodr., but the name is a nomen nudum, 
though Endlicher remarks, Mera fortassis Oxalidis comiculatae varietas.” 
Bauer apparently did not collect an Oxalis in Norfolk Island. No Oxalis 
appears in Maiden’s list of indigenous species, though 0. corniculata appears 
in his list of introductions. I, however, found a little Oxalis common on 
rocky places near the seashore on Phillip Island as well as on Norfolk Island. 
It is apparently a form of P. comicutata. It can scarcely be other than 
the 0. reptans of Forst. Prodr. I give a short diagnosis. 

Oixalis corniculata L. var. reptans (Soland.) Laing. Planta pilosa caule 
decumbenti vel reptanti, crasso fruticosoque, fructibus linearo-oblongis, 
acuminatis. 

The whole plant is stouter, and rather larger in all its parts than the 
common New ^land forms. It is usually densely pilose, except in the 
lower portions of the stems, but some specimens are met with in which 
there are no hairs on the upper surfaces of the leaves. The stem is suf- 
fruticose at the base. The capsules are about 12 mm. long, and 2~8 mm. 
broad at the base, narrowing at the top to an acuminate point. It is 
evidently a coastal plant, growing in the sand or in clefts of rocks. 

X Caledonia, Keni^ecs, Lord Howe, and almost cosmopolitan. 

One species at least of the South African Oxalids occurs as a garden 
escape. 

t Sinoe writing the above I have noticed that it i^ppears in Cheeeeman'i ** Flora 
of Barotonga,” with the Native name of Msramoa, thus oenflrming my oonjeotnre. 

X This is the distribntion of the speoles ; the variety may be endemlo, though per- 
baimiiear i|pw. ersMs^/Uis. 
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Linaoeas. 

Maiden records Linum marginale A. D.C.» but, as in New Zealand, it is 
almost certainly introduced. It springs up sporadically in different places, 
and then apparently dies out. Thus it can only be adventive. Linum 
gatticam also occurs. 

Rutaobae. 

114. E^odia littoralis Endl., E. 146, M. 21. 

Not uncommon up to the top of Mount Pitt. 

Endemic. 

# 

115. Acronychia Endlicheri Schott., M. 22. (= Vepris simplidfolia Endl., 

E. 148.) 

Common. 

Australia. 

116. Zanthoxylum Blackbumia Benth.,t M. 23. {= Blackburn in pinnata 

Forst., E. 147.) 

Common, and on Phillip Island. 

Lord Howe, New Caledonia, Vavau. 

Mbuaobae. 

117. Dysoxylum Patersonianum (Endl.) Bonth. A Hook, f., M. 24. 

(= HaHsighea Patersoniana Endl., E. 139.) 

A common tree on the island ; also on Phillip Island. 

Endemic. 

Eufhorbiacbae. 

118. * Euphorbia obliqua Endl., E. 144, M. 101. 

Not recently collected, and probably now extinct. 

Tonga. 

119. Euphorbia glauca Forst., E. 145, M. 102. 

I believe 1 saw this south of Steel’s Point, but am not certain. 

New Zealand. 

Euphorbia norfolkiana Boissier, M. 103. Possibly a New-Hebridean 
plant, cultivated on Norfolk Island. The evidence for its occurrence on 
the island in an indigenous state is by no means satisfactory. Not col- 
lected by Maiden or myself. 

120. Euphorbia Spannanni Boissier, M. 104. 

Emily Bay. 

Lord Howe, Australia, Pitcairn Island, Tonga. 

(It closely resembles the more widely distributed £. aido,) . 

121. Baloghia lucida Endl., E. 143, M. 105. 

A common tree ; also on Phillip Islud. 

Lord Howe, Australia, New Caledonia, Polynesia. 


t ZanOoxylum (1737) has priority over Xtmihooghm (1791) wmA by Maiika. 
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122. Excoecaria Agallocha L., E. 142, M. 106. 

Near the beach in wind-shorn bush and clumps horn Bamboras to BalPs 
Bay. According to Pax (“ Das Pflanzenreich,’' iv, 47, p. 167), two varieties 
occur on Norfolk Island — var. a. genuina^ and var. 8. mxdiit. 

New Caledonia, Australia to tropical Asia. 

Phylkmthus ap. (= P. Veillnrdii ?) grows abundantly in the paddocks, 
and does not seem to have been recorded. It is probably an introduced 
species from New Caledonia. 

123. Homalanthus populifolius Graham. ^ 

A few trees in a deep rocky ravine on Mount i^itt (H. C. Quin tall !).t 
Forwarded me bv Mr. W. K. B. Oliver. New for the island, though see 
M., p. 748. 

Lord Howe, Australia. 


Cklastraoeae. 

124. Elaeodendron curtipendulum Endl., E. 141, M. 26. 

One of the commonest trees on the island — “ maple.” 

Lord Howe (?). 

Sapindaceae. 

125. Dodonaea viscosa L., M. 27. 

Anson’s Bay, and towards the north-west, near the coast only, Dun- 
c.ombe’s Bay, Bullock’s Hut. 

New Zealand, Australia, some of the South Sea Islands, and widely in 
warm countries. 

(Close to D. lanceolata of Lord Howe Island.) 

This plant is not recorded by Endlicher, and yet is fairly common over 
a limited area, and undoubtedly indigenous. 1 would explain the omission 
from Bauer’s collection by saying that in his time Anson’s Bay must have 
been inaccessible by land, and it is almost inaccessible by sea. If there 
were many such omissions from Bauer’s list it would be impossible to regard 
absence from it of a species now common on the island as evidence against 
a plant being indigenous. Melicytun raniiflorm is another striking omission. 

Malvaceae. 

(Maiden records Malvastrum tricuspidatum Grey, M. 12. Modwla Wfdti- 
fida Moench. is also common in pastures and waste lands. Both arc un- 
doubtedly introduced. The former is known on the island as “ Little .lack,” 
and is very abundant. ‘‘Big Jack ” is Sida rhombifolia.) 

126. Abutilon Julianeae Endl., E. 35, M. 13. 

Rocky clefts, back of Mount Pitt. Evidently very rare, and in danger 
of extermination. Dr. Metcalf informed me that it occurred in Ball’s Bay. 
I did not see it there. 

Endemic. 

t My father (Mr. W. Laing), in sending me a speoimen of Homalanthus, informs 
me that it is fairly common. (Slaroh, 1915.) 
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127. Hibiscus diversifolius Jacq., E. 133, M. 14. 

Mission paddocks only, where it shows no sign of spreading. This 
might have been definitely regarded as indigenous, except for Bauer’s note 
quoted by Endlicher, ipso Bauero adnotante vix spontaneus.” Its pre- 
sence in cultivated ground only adds to the improbability of its being 
indigenous. Still, its distribution suggests the likelihood of its occurrence 
in Norfolk Island. It is most unlikely that we shall arrive at any certainty 
in the matter. In New Zealand it has disappeared quickly, and it may be 
following the same process in Norfolk Island. 

Lord Howe, New Caledonia, New Zealand, Australia, Pacific islands, &c. 

128. Hibiscus tiliaceus L., E. 131, M. 15. 

Near the tops of the cliffs on entering Anson's Bay from the south. 

Lord Howe, New Caledonia, Australia, and widely distributed through 
the Asiatic tropics as far as India, and also in the Pacific islands. 

129. Hibiscus insularis Endl., E. 132, M. IB. 

Endemic on Phillip Island. 

A few plants still remain on the island, but those that 1 saw were in 
a most unhealthy condition, being covered with coccids. aphides, smuts, 
and other blights and pests. They were obviously maintaining an unequal 
struggle wit h an imfavourable environment. 

U, pediniculatKS L. of South Africa grows in the bush, and is doubtless 
a garden escaj)e.| 

130. Lagunaria Patersonii (Ait.) Don, E. 134, M. 17. 

Next to Araucaria excAsa the most abundant tree on the island ; also 
on Phillip Island (R. M. L.). 

On the coast it is wind-shorn, and reduced to a shrub closely appresse^d 
to the sea-banks, though elsewhere throughout the island it is a tall spread- 
ing tree. 

Lord Howe, Australia. 


Stbrcoliaceae. 

131. Ungeria floribunda Schott. & Endl., E. 137, M. 18. 

Not uncommon ui the denser forest, particularly on the north-west side 
of the island. The leaves of the young trees are much larger than those 
of the mature plant. 

Endemic. 

Frankrniaceae 

Frankenia pamijlora D.C., M. 10. 

The only place where I saw this was between the cobble-stones on the 
approach to the pier. It has probably been introduced from Australia. 


ViOLAOKAE. 

132. Viola Betonicaefolia Sm., M. 8. 

I’his seems to have been hitherto collected only by Backhouse. It is not 
uncommon in open pastures on the island. Quite possibly introduced. 
Australia. 



TrafuaetUmi. 


133. * Hymcnanthcra latifolia Endl., E. 127, M. 6.^ 

I did not get this, and it is not clear whether it was collected by Maiden. 
It is not in the herbarium of the Sydney Botanic Gardens. It has recently 
been separated by Hemsley from the New Zealand species (“ Kew Bulletin,” 
1908, p. 96), which now is H. nome-zealandiae. It is probably scarce on the 
island, or perhaps extinct. 

Lord Howe (?). 

134. Melicytus ramiflorus Forst., M. 7. 

Not uncommon in the bush, and apparently not to l>e distinguished 
from the well-known New Zealand plant. 

Kermadecs, New Zealand, Tonga, Fiji. 


Passiflorackak. 

135. Passiflora Baueriana (Endl.) Mast., M. 36. Diaemma Baueriam 
Endl., E. 123.) 

This has not been found on the island recently, and is either very rare 
or extinct. It is mentioned by Backhouse, but see next species. 

Endemic. 

136. Passifiora glabra Wendl.. M. 37. Disemrna adianti/olm Endl., 

E. 122.) 

(yommon in the forest. 

It is quite possible that there has been only one species of Pcuiaiflora 
on Norfolk Island. Endlicher mentions two, but admits that only one is 
present in Bauer’s herbarium. He states that the two species differ thus : 
Diaemma adiarUijolia, petioles glandular, bases of leaves truncate, rays 
barely equalling the corona ; D. Baueriarta, petioles glandular at the 
apex, base ovate, rays slightly exceeding the length of the corona. I 
did not examine the petioles for glands in fresh specimens, and can say 
nothing on this point ; but I find the leaves variable, and the bases 
on the same plant either truncate or ovate. The rays in the specimens 
examined by me sometimes exceed, at other times barely equal, the 
corona. 

Apparently the only direct authority for the occurrence of two species 
on the island is that of Backhouse, who was not a botanist. Maiden 
identifies his specimens as Passifiora glabra Wendl. D. aHantiJolia). 
I find it difficult with the material and literature at my disposal to decide 
definitely which of the species is now represented on the island, but have 
followed Maiden. 

Endemic. 


Thymklabaceae. 

137. Wickstroemia australis Endl., B. 92, H. 98. 

A common shrub. 

Endemic, but close to the widely distributed W, indioa of the Pacific^ 
Australia, and the Malay Archipelago. 

Pimdea UntfbUa Banks & Sol., E. 92. 

Is excluded by Maiden, and no doubt rightly so. I did not gat it. 
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LYTHttA(5EAK. 

Ly thrum hyssopiJoU n m L., M. 35. 

A palacarctic plant, and alincmt ceitainly introduced. OccurK at fclmily 
Bay and Blood}' BridK<’- 

Myri’Aceae. 

Maiden leeords Hhodomyifos psidioichs, M. 31, an Aimtraliaii roae- 
niyrtle. He regards it as (»nly douhtfully indigenous. 1 did not get it, 
and think that it has been possibly an eRcap4‘ fioni cultivation. The eoni- 
plet<*. or almost enmplett*, abseiKM* of the Myrtavvac from the island is note- 
worthy. 

.Araliaceae 

138. Meryta latifolia (Endl.) 8eein., M. 45. (:r. lioln/odendron htUiolium 

Endl.. E. 119.) 

Apparently becoming less eomm<»n <in the island. 

Endemic’. 

139. Meryta angustifolia (Endl.) Sec*in., M. 46. Hot t yodeadron anyusti^ 

folium Endl., E. 120.) 

Common in moister forest. 

Endcmiie. 

Umbellifkhae. 

140. Apium prostratum (Th oners.) La bill., M. 43. 

A common coastal plant. The form on the island is var. a of Cheeseman. 
Kermad(‘rs, Lord Howe, New Zealand, and widely in the Southern 
Hcuniaphere. 

A'inam leptophyllaw. F. v. M. is a eoinmon wc^ed. generally found in 
gardens, and is piobabl} naturalized -M. 44. 

141. Daucus brachiatus Sieb. 

Collected by II. C. Quintal), and forwarded me )>>’ Mr. \V. K. B. Oliver. 
1 add this tentativel} to the list of natives. It seems quite pcjssible 
that it may be indigenous, and that it may have been ovei looked by previous 
collectors. 

New Zealand, Chatluiin lalaiids, .Australia (0. western America. 

MyR81NA(U]AE. 

142. Rapanea crassifolia (B. Br.) Mez., M. 63. (— Myrtfiae. crass ijolta 

Endl, E, 95.) 

One of the common trees on the island. 

Australia, and close U» the Kerniadee Rapanea kermadece^ms Cheesem. 
1 know nothing of Suttonia (?) terncifolia Mez. (“ Pflanzenreich,*’ heft 9, iv, 
]>. 335). 

PLUMBAaiNAOEAE. 

1 <‘annot acicept Plumbago zeylanica Linn., E. 87, M. 11, as indigenous. 
1 only saw it in garden hedges. Dr. Metcalf and other old residents told 
me it was certainly imported, and never found except on land that had 
been occupied by gardens. It was introduced in tlie convict days, and may 
possibly have escaped from cultivation to some extent at one time, but there 
is no sign of it now outside certain hedges. Cunnin|[ham found it on Phillip 

2— -Truns. 
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Island, where it had been taken, no doubt, by human agency, by intent or 
accident. Other garden escapes are to be found there. I was assured, 
for example, that certain plants I saw at the foot of the cliffs at one place 
on Phillip Island were tomatoes. There seemed no reason to doubt the 
statement, but 1 was unable to obtain specimens. 

Sapotaceak. 

143. ♦Sideroxylon costatum (Endl.) F. v. M., M. «4. (:r- ^^ir/frrts cosfafa 

Endl., E. 96.) 

Phillip Island (A. Cunn.), Norfolk Island (Maiden). 

Australia. 

The New Zealand plant, according to Hemsiev, is distinct. 

Primitlaceae. 

144. Samolus repens (Forst.) Pers. var. strictus (\)ckayne. E. 94, M. 62. 

Common on coastal rocks, near high-water mark. 

Kermadecs, New Caledonia, New Zealand, .\ustrHlia 


Oleaceae. 

145. Olea apetala Vahl., E. 112, M. 66. 

A comiiKui tree ; also on Phillip Island. 

New Zealand. 

The species is identical in both localities. 

146. Jasminum simplicifolium Forst., M. 65. ( Endl., E. 111.) 

The commonest liane on the island. It grows prostrate on the coastal 
cliffs, but elsewhere produces a sturdy tnmk 15 cm. through, and climbs 
to the to)) of the highest trees. 

New Caledonia, Lord Howe, New Hebrides, Australia, Fiji, and Tonga. 

Apocynaceae. 

147. Melodinus Baueri Endl., E. 113, M. 67. 

A common forest-1 iane. 

' Endemic. 

148. Alyxia gynopogon Roein. & Hchuldt., E. 114, M. 68. 

A common shrub in the darker forest. 

Endemic. 

Centianaceae. 

Erythram auatralu K. Hr., M. 7(h is a common weed in the ffelds and 
pastures. It is deffnitely, and no doubt <!orrectly, stated l)y tlie islanders 
to have been introduced with grass-seed. 


Asclepiadaceae. 

149. Tylophora biglandulosa (Endl.) A. Gray, M. 69. HybatUJiera hi- 
glafidfilosa Endl., E. 115.) 

A not uncommon liane ; Mount Pitt. 

Endemic, but very similar to T, enertia of Lord Howe Island. 



LAiya —Re visrfi /jts'f of the Sorfoth IdonfJ Flora. 


35 


(.'ONVOIA'lTLAC^KAE. 

J5(). Ipomoea bona-nox L., M. 72. (^7. amhufua Eiull., K. 108; 

/. carinaia, E. 107.) 

A beautifully 8cent<»fl nneturiml flowering creeper. ii(»\v quite lare. Jt 
will probably be Hoon extinct on the bslaiul if it is not cultivated. 

WillianrH Water and back of Mount Pitt. 

Lord llowt‘, and widely apread in the tropics, but ])erhapH indi^^enous 
only in tropical .America. 

151. Ipomoea congesta R. Br., M. 7-1. (-^7. vniamctat Eiull.. E. 106, 

M. 73.) 

1 am (|uitc satisfied that there ur<‘ not two distinct specii^s, /. catarariae 
and 7. coutivsta. on the island. Mr. Maiden wu-ites to nu* thus on the subject : 
“The two species seem to be very similar (we hav<* only one. /. roogesfa^ 
in the herbarium), but they are placed in D.C.’s Fhodronius in two different 
sections /.c.. /. cafamHae is placed in sec tion CeplaihiHlfiae, which has almost 
capitate clustered flowers (tloribus aj^grej 2 a.tO”<‘H|)itat is) : 7. con(/esfa is placed 
in a section ‘ inityrifolUt,' which has not capitate flowers (floribus non-('n])i- 
tntis). 7. catararfae seems to be more hirsute, though the liairs ai»‘ .silkw 
and the leaves are mostly obscurely 3-lobed ; /. rongesiu is a scdtly ti*men- 
lose climber with entire leaves, though the leaves are c*ordafe in l»otli. The 
proportion, size of calyx and corolla, is different. Endlicher describes the 
corolla in /. catnractac us twice as Jont* us tlu^ calyx, while the corolla in 
7. coo^eMa is three or four times as long as the caly.v. Backhouse describes 
7. ratarnrfae as having large purple* flowers shot with real ; /. vooifesta has 
brilliant carmine flowers.*' 

Now', there is a species of f})omoea occurring in the* (’ascades w'hich is 
undoubtedly the plant called by Endlicher 7. cataractac. It occurs not 
uncommonly between the (’ascades and Bieel's Point, and in the section of 
the* island lying immediately behind this portion of the coast -line. I 
examined many sjiecimens of it in a fresh state on the island, and .satisfied 
nivscOf that in spite of certain variations it represented only one s]»ecies. 
The* l(»aves are softly villous, almost tomentose on botli sides, though some- 
times on the upper surface the hairs are sparse. They are usually entire, 
though perhaps occasionally obscurely 3-lobed. The corolla is two or three 
times as long as the calyx. The flowers vary in colour from white to carmine, 
and are frequently shot with red. There are usually one to three flowors 
attached to short pedicels, w'hich are borne on a longer peduncle. The 
flowers arc certainly nor capitate. In all tliese )Hnnts i see nothing to 
separate the plant from /. emi{festa. Further, /. vongeafa is recorded from 
the island without collector's name by Maiden. It only remains tt» find 
w'bicb specific name — caUmictae or congenial — has priority, and this belongs to 
/. coiigesta, published in 1810. /. cataractae was not published till 18.33. 

Australia, Polynesia. 

152. Ipomoea pes-caprae Roth., M. 75. 

Recorded only by Maiden, I got a young plant with leaves character- 
istic of this species, but it was too immature for certain identifi<‘ation. 

New Caledonia, Kermadecs, Lord Howe, Australia, tropics. 

153. Ipomoea palmata Forst., M. 76. (= Z. R. Br., E. 105.) 

Most abundant everywhere, particularly on the outskirts of the buah ; 

sometimes with white flowers. 

Kermadecs. Lord Howe, New Zealand, Australii, end tibpics. 

2 * 
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154. ♦Calystegia Soldanella (L.) R. Br., E. 105 (for 104). Convolvulus 

Soldanella Lino., M. 78.) 

Kermadecs, T^ord Howe, New Zealand, Australia, and cosmopolitan. 

155. Calystegia marginata R. Br. {—C.ajffinis Endl., E. 108; Convol- 

vulus M. 77 ; C. nmrqinutus Sprcng., Booth. FI., iv. p. 430, 

M. 79.) 

A hush-climher ; apparently rare. T saw only two specimens- -one 
brought me from Mount Pitt by Mr. Gus Allen, and the other obtained by 
Mr. W. Laing. The large bracts and 1 -celled ovary plac^e it in Calystegia 
rather than in Convolvulus. 

Lord Howe, New Zealand, Australia. 

156. Dichondra repens Forst. 

Ball's Hay, on a dry steep bank ; e^asily overlooked, and hence not 
hitherto recorded. No doubt indigenous. 

New Z(‘aland, Australia, and widely in tropical and subtropical regions. 

Horacunackak. 

Cynoyloss^ini australv R. Br., M. 71. 

.Apparently found only by Cunningham ‘ tiear tin* settlement. ’ unlcRs 
some scarcely identifiable sp(*cimen8 of mine belong to this species. It has 
probably been introduced fjom Australia, and is only adventive. 


Vkruenaceak. 

Verhenu offieivah* L., M. 86. 

Occurs in waste places as in New Zealand, and is doubtless introdiujed. 

157. * Vitex trifola L. 

Ap])arently collected only by (hmninghani. 

New Caledonia, Polynesia, and tropics of Old World. 

158. Myoporum obscurum Kndl., K. 110, M. 85. 

Called on the island “ po])corn-tree ; common ; also on J’hillip Island. 
Endemic, but closely relat(‘d tc» the New Zealand M. laetnm. 

Btononiac^eae. 

Tecorm australis K. Br., M. 84, is cultivated ou the island, but l.here 
is not sufficient evidence tf> sliow that it is also indigenous. 

SonANACEAE. 

159. * Solanum Bauerianum Endl., E. 109, M. 80. 

Apparently this has not ]>een collected on Norfolk Island since Bauer's 
time. 

liOrd Howe. 

160. Solanum nigrum L., M. 81. 

' Abundant. A cosmopolitan weed. It may have been introduced. 

Lord Howe, Kermadecs, &c. 
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161. Solanum aviculare Fornt., M. 52. S. lacinialum Ait.) 

A. (hinningham noted this plant “ near the settlement.*' It was quite 
likely a temporary garden escape, though, of course, it is also a probable 
indigene. It does not occur now unless in gardens. At the same time, it 
is a species that in New Zealand at least speedily disappears before cultiva- 
tion {e.g., on Banks Peninsula). It is also reported from Lord Howe Island. 
1 have for these reasons left it on the list. 

Kermadecs, Lord Howe, New Zealand, Australia. 

SOROPH ULARI ACEAE. 

VfTonicd calycma IL Br., M. 83, is probably introduced. 1 obtained it 
at Pop Rock. It is noteworthy that no New Zealand species of Vpronica 
occur on Norfolk Island. 

Ruhtaokae. 

162. Coprosma Baueri Endl., M. 47. {~(\ lacida Forst., E. 117.) 

1 obtained this on itK'ky clilfs, both on Norfolk Island and o.n J^hillip 
Islatid, but it is very rave. It was not obtained by Maiden. Jt also occurs 
on the Moo-oo Stone, a rock off the north c.oast, 

Endlicher describes Coprosma htdda as occurring on Norfolk Island in 
tlie IVodromus, but has no reference to C. Baueri, which lie described later. 
Now, C. lucida has not since been found on the island, and in spite of a 
s}jecial search for it 1 did not got it. His descriptiim of C. h/clda, however, 
agrees well not with the New Zealand C. lucida but with C. Baueri. 
1 have little doubt that Endlicher confused C. Baueri, which ho obtained 
on Norfolk Island, with C. lucida (Forst. Prodr. and Rich. FI. Nov. Zeel.). 
lie himself, indeed, points out several discrepancies between his plant and 
the descriptions of otliers — c.g., the C. lucida of Endlicher has the leaves 
ovate and retusc. Now, iny specimens of Baueri from Norfolk Island 
are markedly retuae, and the leaves are ovate to oblong, .\gain, Endlicher 
describes th(^ “ Flores fominei .... pedicellis basi, medio et apice 
bibracdoolatis, bracteolarum pari supremo flores sosailes 3-6, raro plures 
cupulatim recipiente.” This exactly fits my Norfolk Islajid specimens of 
C. Baueri. T have no doubt, therefore, that Endlicher first confused his 
Norfolk Island specimens with C. lucida Forst., and then afterwards re- 
described them as 0. Baueri. Unfortu nattily, T have not access to his 
original description of C. Ba^^cri. C. lucida. Forst. must therefore be re- 
moved from the list of Norfolk Island species. Since writing the above, 
I noticed that Hemsley (“ Annals of Botany,” x, p. 239) and Oheeseman 
(p. 247) have both pointed out the identity of C. lucida Endl. with 
C. Baueri. 

(?) Kermadecs, Lord Howe, New Zealand, Chatham Islands. 

The foim is somewhat different in each of these groups. The New 
Zealand species should probably be regarded as a "distinct vanety of 
C. Baueri. 

163. Coprosma pilosa Endb, E. 116, M. 49. 

A small fastigiate tree, not uncommon on the lower slopes of Mount 
Pitt. When the plant grows in the open the leaves are much smaller and 
harder than when it occurs in the bush. 

Endemic. 
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Campanulaceae. 

164. Wahlenbergia gracilis A. D.C., M. 60. 

Top of Mount Pitt. 

Kermadecs^ New (.^aledonia. New' Zealand, Australia, kv. 

Perhaps indigenous, but also a probable introduction. 

165. Lobelia anceps Thunb., M. 61. L. alata Labill. var. titolonijera ^ 

E. 97.) 

The inaritiiiie form only ; abundant on the rooks. 

Ijord TIow<‘, Kermadees, New' Zealand, Australia, and widely. 

(-UCURBITACEAK. 

166. Bryonopsis affinis (Endl.) Oogn., M. 38. (— Bryonia affiriis Endl,, 

E. 125.) 

Common on Mount l*itt and at Steel’s Point. 

Polynesia, and very close to the Australian Bryonia lacmiosa Linn. 

167. *810705 angulatus L., E. 124, M. 39. (=. N. nastraUa Endl., E. 124.) 

Lord How'e, Kermadees, New Zealand, Australia, and very wddely. 

168. Melothria Baueriana (Endl.) F. v. M., M. 40. (— Zehneria Baaeriana 

Endl., E. 126.) 

Mission Paddoeks, Mount Pitt. 

Endemic. 

COMPOSITAE. 

(Taraxacaw den^s-leonis Desf, w^as introduced by Di'. Metcalf, and Vernon ia 
oinerea Less., M. 50, by Mr. T. Buffet in grass-seed from Australia. Cotala 
amstralifi Hook, f., M. 55, and PicriH hieraewules L., M. 59, also occur, 
probably as introduced weeds. The last-mentioned grow's sometimes in 
tiie busb, and i.s possibly, though not probably, indigenous.) 

169. Gnaphalium japonicum Thunb., M. 51. (~-G. lanniam Forst., 

E. 99, and (V. inmlacratum Forst., E. 100.) 

(-'ommon. 

Kermadees, L(ud Howe, New Zealand, Australia, and elsewhere— a 
widely distributed w'eed. 

170. Gnaphalium luteo-album L., E. 98, M. 52. 

Common. 

Cosmopolitan in temperate and tropical regions. 

171. Wedelia biflora D.C., M. 53. (= If. Foftteriana Endl,, E. 102.) 

Common on the sea-banks, forming a matted mass of trailing stems ; 
often covering many square feet of the shore. Phillip Island (R. M. L.). 

Lord Howe, Australia, New Caledonia, and widelv in the tropics of the 
Old World. 

172. Erechtites arguta (Rich.) D.C., M. 56. (=.. Senecio argulus Rich., 

E. 101.) 

A common weed. 

New Zealand, Australia. 
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173. Senecio lautus Forst., M. 57. 

I got a form of this on the beach near the (W'-ades. 

Kermadecs, New Zealand, Australia. 

174. Sonchus oleraceus L., M. 58. 

Sow-thistle. Was recorded bv Captain Cook, but was not listed until 
Maiden collected it. Phillip Island also (K. M. L.). 

Every wiiere except in the frigid /.one. 

175. Bidens pilosa L., M. 54. 

Quite probably only naturalized, as it was not collected by Bauei* or 
I'unninghani. 

Lmd Howe, New ('alcdonia, Kermadecs, New Zealand, Australia, and 
widely in warm and temperate regions. 


.\llT. 11 .— on Aciphylla, with Desrriftfiohs of New Sjyacies, 

By T. F. Chkkseman, F.L.S., F.Z.S., (Hirator of the .\uckland Museum. 

heforr thi* Aurkland 1nsf'ttuh\ JiHh Dwanber^ lUH."] 

It is somewhat singular that the genus Aciphflla, so readily identified from 
its remarkably distinct and ct)n8picuous habit, and so full of interest in 
oilier respec’ts, should not have received more attention from New Zt»aland 
liotanists ; but althougli it probably contains a greater number of species 
than any other genus of IhnbeMiferru’ in New Zealand our knowledge of the 
various forms has been of slow growth, and at present is far removed from 
<‘ompletenesR. The genus was e.stablished by the two Fiusters in 17715, 
very sh(»rtly after Cook's second voyage, the single species collected by 
them being named Ariphiflh mjimrrosa. In 1853, or se\M*nty-seven years 
later, when Sir J. D. Hooker published his *’ Flora Novae-Zelandiae," 
A. squarrom was still the only species admitted, although the plant now 
known as A. Colemoi was included in Hooker’s variety Intifolia, In the 
second volume of the Flora, issued two years later, ,4. Menroi was added 
In the first part of the Handbook, published in 18H4, A. Colemoi was defi- 
nitely separated from A. squarrosa, and A. Lyallii and A. Dohsoni «vere 
described, making (with A, Momoi) five species in all, to wiiirh a sixth 
was shortly afterwards added in the Chatham Islands A. Tmi^rsii. For 
many yeans no further additions were recorded, and attempts were even 
made to reduce those already published. Thus Mr. Hemsley informs me 
that at an early date Mr. BuchangiU suggested to tlie Kew authorities that 
A. Lyalin should be treated os an alpine foim of A. Colemoi, and A, Monroi 
of A. gquarrosa. However, between 1882 and 19(X) six additional species 
were described : two, A, Hectori and A, Kirkii, by Buchanan ; three, 
A, Trailing A, jwlita, and A. Hookeri, by Kirk; and one, A. simplex, by 
Petrie. In the “ Manual of the New Zealand Flora,'’ published in 1906, 
I have enumerated thirteen species ; that is, excluding the Chatham Islands 
A, Dieffefibachii, which now constitutes the type of my genus CoxeUa, but 
including A, Townsoni, described in the appendix. 



40 


Trantatiion^ , 


The examination of the material available during the {)reparatiou of 
the Manual showed quite clearly that some of the species, as understood 
by Hooker and others, contained more forms than one. But it was also evi- 
dent that further information and more copious suites of specimens weje 
required before reliable conclusions could be reached. Since then I have 
been able to settle some of tlie points then left undetermined, and I have 
also received much entij*ely new matter from friends. Pending the pre- 
paration of a revision of the whole of the New Zealand species, which 1 
hope to complete before long, I have draw'ii up the following notes, which 
it seems advisable to publish at once, especially as they include descriptions 
of several new species and varieties. 

A. Hooked T. Kirk. 

Some time subsequent* to the publication of the Manual I was kindly 
furnished by Mr. Townson with an excellent series of specimens, wliich lias 
enabled me to give a plate of the species in the recently issued “ Tllust ra- 
tions of the New Zealand Flora.” Mr. Townson has also supplied nui 
with remarks on its distribution, from which it is evident that it has a wide 
range on the mountains of north-west Nelson. It probably exists on most 
of the higher peaks from the sources of the Heaphy and Karamea Rivers 
southwards along the Mount Rochfort chain, the Lyell and Bninner Moun- 
tains, and the Paparoa Range. Tt-s altitudinal range is given as 2,5(X)ft. 
to nearly 5,000 ft. 

A, indurata Cheesem. n. sp. 

Affinis A, Hookeri T. Kirk, a qua differt caule valde majore et robustiore, 
foliorum segmentis multo longioribus et latioribus, non conspicue squarroais. 

Caulis robustus, crectus, 3*5-6 dm. altus, 0*75-1*5 cm. diam. Folia 
radicalia numerosa, 3~4 dm. longa, bipinnata; pinnia 4-0-jugis, 7-14 cm. 
longis, trifoliolatis ; ultimis segmentis 5-12 cm. longis, 0*5-0*75 cm. latis, 
linearibus, planis aut leviter concavis, rigidis, coriaceis, acuminatis, apice 
pungentibus ; marginibus valde incrassatis, serrulatis. Petioli folio 
aequilongi aut breviores, basi latissime vaginantes, superne rigid!, facie 
concavi. Bracteac numcrosae, basi late vaginantes, apice pinnatae, pinnis 
anguste linearibus, rigidis, squarroais, pungentibus. ITmbellae numerosae, 
compositae, in paniculam densum angustum aggregatae. Fructus lineari- 
oblongus. 

Hob.— 'South Island : Buller Valley— Mount Lyell and the Brunner 
Range, 3,000-5,000 ft. ; Paparoa Range — Mount Bovis, alt. 3,000-4,000 ft. ; 
W. Townson! 

Root long, stout, tapering, often as thick as the thumb at the 
top. Stem stout, erect, 1^-2 ft. high, in. diameter or more at the 
bwe. Radical leaves numerous, 1-1^ ft. long, pinnate with most of the 
pinnae trifoliolate or rarely the lowest again pinnate, the uppermost 
usually simple ; pinnae 4- 6 pairs, 5-6 in. long ; ultimate segments 2-5 in. 

iri i^*. broad, linear, occasionally squarrose but not conspicuously 
so, flat or slightly concave, very rigid and coriaceous, gradually narrowed 
into long rigid and pungent points ; midrib very stout, scaberulous above ; 
margins much thitskened, cartilaginous, rough with minute serrulations. 
Petiole equalling or shorter than the blade, upper portion ligid and con- 
cave, below broader and sheathing and less coriaceous. Bracts very 
numerous, rigid, squarrose and spreading ; the lower ones with a sheathing- 
base in. broad, tipped with a pinnate leaflet 1-2 in. long; upper 
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gradually bucommg smaller with narrower and more pungent segments ; 
uppermost tipped witli a trifid leaflet 1-1 Jin. long, the segments very 
narrow-linear and spinous. Inflorescence compact, narrow-linear-oblong, 
8 12 in. long, female slightly narrower than the male. [Jrabels very 
numerous, compound, more or less concealed within the sheathing-bracts. 
Fruit linear-oblong, not seen in a perfectly mature state. 

This was first collected by Mr. Townsou in 1904, hut, unfortunately, 
that portion of the Manual dealing with the IJ tnhelliferae had then pass^ 
through tlie printer’s hands, so that T was unable to include it in the 
work. It is clearly allied to A. Hookeri, but is a much larger and more 
rigid and coriaceous plant, with the ultimate segnjents many times longer 
and considerably broader, and not conspicuously squarrose. The inflor- 
escence is also much larger and broader, and altogether the aspect of 
the plant is very dissimilar. Mr. Townson’s specimens from Mount 
Bovis are smaller, and the ultimate segments of the leaves arc short-er, 
showing a slight approach to A. Hookei^. 

A. oreophila Petrie. (A. lnt.enn(i(Ua Petrie.) 

This was also gathered by Mr. Townson, on Mount lloldswortL, 
'rararua Bange, in January, 1908, specimens of both sexes being 
obtained. The male inflorescence, which was not described by Petrie, 
is apparently not much more lax than the female. Mr. Townson 
remarks that it is a sonu'what rare and hutal plant, not many examples 
b(*ing observed. 

A. pinnatifida Petrie. 

I am indebted to Mr. J. 8peden, of (lore, for excellent specimens of this 
distinct species. He informs me that it is not uncommon at high altitudes 
on tlie mountains of south-west Otago, usually along the margins of 
streams or in alpine bogs. It evidently attains a greater size than given 
by Mr. Petrie, some of Mr. iSpeden's specimens being nearly a foot in 
height, with leaves 9 -8 in, long. The female inflorescence, which is not 
described by Mr. Petrie, is much contracted, the umbels being almost 
(concealed in the sheaths of the bracts. In the males the infloresconoi* 
is more open, and the sheaths of the bracts less developed. Its nearest 
ally is probably A. LyaUii. 

A. Monroi Hook. f. 

The original description of this species, publfslied in the second 
volume of the “ Flora Novae-Zelandiae ” (p. 3^), is much more correct 
tlian the later one given in the Handbook, which, I am informed by 
Mr. Hemsley, included several plants not really belonging to the species. 
Munro's type was discovered in 1853 in the Awatere Valley, Marl- 
borough, on the summit of Macrae’s Run, alt. 4,5(X) ft.” With the 
assistance of Mr. Hemsley, I have figured it in the recently issued 
Illustrations of the New Zeidand Flora ” (t. 63). It will be noticed 
that the leaves are sparingly bipinnate at the base, which I find to be 
characteristic of the great majority of the specimens gathered by myself 
in various localities in Nelson and Canterbury, although sometimea 
depauperated states from high altitudes are simply pinnate. In several 
localities in Cant rbury, however, at moderate altitudes, I have gathered 
a larger and more robust plant, with the leaves uniformly pinnate, never 
Jbipinnate at the base, and with the leaflets broader and flatter. In the 
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Manual 1 included this in the circumscription of A, Monroi, as stated 
in the footnote to the description, but fuHher study has satisfied me of 
its distinctness, and it is described in this paper under the name of 
A. aimilis. 

In the Mount (>ook district I have (collected another allied plant 
which differs from the typical form of A. Monroi in the larger size, 
stouter habit, and in the leaves being more profusely bipinnatc, and 
consequently with more numerous segments, which are rather broader 
and more coriaceous. Mr. Hemsley considers that it is “ specifically 
different from the original on which the species was founded,” but for 
the present I prefer to treat it as a variety only. It may be briefly 
characterized as follows : — 

A. Monroi Hook. f. var. divisa Cheescm. 

Caule robusto, folds majoribus profuse bipinnatis, segmentis latioribus 
magis coriaceis. 

Hah. — South Island : Mount Cook district, not uncommon in open 
grassy places, alt. 4,000-6,000 ft. ; T. F. C. Mr. Hemsley informs me 
that there are specimens in the Kew Herbarium fiom other localities in 
the Southern Alps. 

A. similis Checsem. n. sp. 

A. Monroi Hook. f. affinis, sed differt caule valido, foliis pinnatis nun- 
quam bipinnatis, segmentis planis latioribus. 

Uerba glaberrima, 15-35 cm. alta, radice crassa. Folia radicalia 10-20, 
7-25 cm. longa, regulariter pinnata, nunquam bipinnata ; pinnis 4 10- 
jugis, 2*5- 7*5 cm. longis, 2- 3 mm. latis, planis, rigidis, auguste lincaribus, 
aculcato-acuminatis, apice pungentibus. Caulis aut pedunculus validus, 
erectuB, foliis multo longior. IJmbellae compositae, in paniculam latam 
dispositae ; bracteis late vaginantibus. Flores albi. Fructus 3 mm. 
longus, lineari-oblongus. 

Hah. — South Island : Peaty bogs on Arthur’s Pass, Canterbury Alps, 
alt. 3,000-4,0(K) ft. ; also near the Waimakariri Glacier ; T. F. C. Upper 
Bakaia Valley ; J. D. Enys / 

Rather stout, smooth, simple, 6-15 in. high. Leaves 10 20, outer 
spreading, inner suberect, 3-10 in. long, regularly pinnate, never bipinnate 
at the base; leaflets 4-10 pairs, 1-3 in. long, J^Jin. broad, narrow- 
linear, rigid, flat, striate, narrowed at the apex into a short pungent 
point ; midrib usually evident ; margins thickened and cartilaginous ; 
sheaths smooth, flattened, furnished at the top with a rigid spine on each 
side i-1 in. long. Peduncle or flowering-stem considerably exceeding the 
leaves, rather stout. Male inflorescence of numerous compound umbels 
forming an open panicle, 2~5 in. long ; bracts with broad sheathing-bases 
tipped with a small pinnate leaf. Rays of the primary umbels 8-15, 
^ in. long ; of the secondary umbels about the same number. Flowers 
white. Fruit about ) in. long, linear-oblong. Carpels 3-5-winged. 

This is one of the plants that have been confus^ with A. Monroi, But 
it differs from Monro’s original plant, which, through the kindness of the 
authorities of Kew, 1 have been enabled to figure in the recently issued 
'' Illustrations of the Kew Zealand Flora ” (t. 63), in the leaves never being 
bipinnate, which they usually are in A. Monroi; in the leaflets being loxiger 
axid broader and flatter, a^ spreading in one plane, and also in bemg 
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placed more at right angles to the primaiy rhachis of the leaf ; in the 
Btoiiter peduncle or flowering-stem ; and in the more highly developed 
and broader sheathing-bases of the bracts. I have been acquainted with 
it for many years, my first specimens having been gathered on Arthur’s 
Pass as far back as 188(). In subsequent visits I have again observed it 
in the same locality, and also in the vicinity of tlie Waimakariri Glacier. 

A. multisecta Cheesem, n. sp. 

A. Monroi Hook. f. alfinis, sed diflert caule miill(» robust iore, folds 
mnnerosii)ribus tripinnatiaectis, segmentis angustt* linear! bus. 

Planta dense caespitosa, rigida, robusta, 20 30 cm. alta. Folia nume- 
rosa, 20-40, dense conferta, suberecta, 15 22 cm. Innga ; laminae G*5 10 cm. 
longac, obovato-cuneatac, rigidae, coriaceae, tripinnatisoctae : ultimis 
segmentis anguste linearibus, 2*5 3*75 cm. longis, J mm. latis, apice 
acuminatis t?t pungeiitibus. Petioii robusti, rigid i, dorso convex!, facie 
concavi, marginibna valde incrassatis. Vaginae 3*75-5 cm. longae, 1*75- 
2*5 cm. latac, supernc in duas spinas laterales prodiu tae. Peduiiculi robusti, 
foliis longiores. Umbellac compositae, in paniculam hit am congestae, 

8- 10 cm. diani. 

Huh, - South Island : Rocky places on the lower slopes of Mount 
Balloon, between Lake To Anau and Milford Sound, alt. 3,5(H)-4.500 ft. ; 
F.G, Gibbs! 

Denselv tufted, stout- and rigid, forming cIum])H 1) in. diameter and 

9- 14 in. high. Koot-stock stout, sometimes divided abov(‘, (‘lothed at the 
top with the remains of the old leaves. Leaves very numerous, 20-40 
or even more, densely crowded, subereet, 5 9 in. in total length ; lamina 
24-4 in. long, obovate-cuneate when spread out, rigid and coriaceous, 
tripinnatisect ; primary divisions 4-6 pairs, suberect, closely placed and 
partly overlapping : secondary similar but smaller and fewei* ; ultimate 
divisions very narrow-linear, 1-14 in. long, irV di. broad, coriaceous, striate, 
narrowed into a sliort pungent point. Petiole us long or longer than tlie 
lamina, very stout and rigid, smooth and convex on the back, deeply 
-concave in front, with the margins much thickened and rounded. Sheaths 
JJ-2in. long, f-1 in. broad at the base, Jin. broad at the top, rigid and 
coriaceous above, gradually becoming thin and membranous towards the 
base, on ea<’h side at the top produced into a stiff and rigid pungent- 
pointed spine 1-1 jin. long. Female infioresccnce alone seen. Peduncle 
exceeding the leaves, very tliick and stout, J-J in. diameter, grooved, 
bearing towards the top numerous compound umbels forming a dense 
globose panicle 3-3Jin. diamet-er. Lower bracts 2 -2 Jin. long, coipposed 
of a broad and thin membranous sheath J iu. across tipped with a pin- 
natisoct leaflet 1 in. long or more. Primary umbels 6-8, peduncles 1-1 J in. 
long ; secondary umbels 6-10, bracteoles linear, undivided. Fruit 

in. long, linear-oblong ; carpels equally 5-winged or one 4-winged and 
the other 5-winged. 

This falls naturally into the neighbourhood of A. Monroi, but is easily 
separated from the typical form of that plant by its stouter and more 
rigid and coriaceous habit, by the much more finely divided leaves, with 
stouter rigid petioles, by the stouter peduncle and much more compact 
panicle. But my variety d/ioiaa of A, Monroi^ described above, approaches 
it to some ejLtent, although it is much less robust, and the leaves not 
nearly so finely divided. 
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A. congesta Cheeseni. n. sp. 

Species ad A, Spedeni arete accedit, sed differt caule majore, foliis 
latioribuB et evidenter pinnatis non flabellatis. 

Robusta, 15-32 cm. diam. Folia nnmerosissima, 40-50, omnia radi- 
calia, dense conferta, 9-18 cm. longa ; laminis 5' 10 cm. longis, breviter 
pinnatis ; pinnis 2-4-jugis, 1 cm. latis, linearibus, rigidis et coriaceis, acu- 
leato-acuminatis ; vaginae laminis longiores, ad basi 2-5 cm. latae, supemac 
in duas spinas productae. Pedunculi robusti, foliis multo longiores. 
Umbellae compositae in paniculam globosum 9- 12 cm. diam. congestac. 
Fructus 3 mm. longus, lineari-oblongus. 

Hob , — South Island : Rocky places on the lower slopes of Mount 
Balloon, between Lake Te Anau and Milford Sound, alt. 3,600-4,500 ft. ; 
F. G. Gibbs/ 

Forming large hemispherical simple or branched masses G-12 in. 
diameter ; rootstock often as thick as the thumb, branched at tlie toj). 
Leaves very numerous, 40-50 or more, all radical and crowded round the 
base of the flowering-stem, the inner erect, the outer spreading, 4-8 in. 
in total length ; lamina 2-4 in. long, pinnately divided into 2-4 pairs of 
leaflets with a tejminal one, internodes short but evident; leaflets J-Jin* 
broad, linear, straight or curved, rigid and coriaceous, narrowed at the 
apex into a short rigid and pungent point ; midrib stout : margins thu^k 
and cartilaginous ; veins parallel with the midrib, but connected by trans- 
verse veinlets. Petiole or sheath usually longer tlian the blade, very 
thick and coriaceous at the top, and there J in. diameter, gradually 
becoming membranous and broader at the base, where it is often 1-1 J in. 
across ; stipules sometimes nearly as long as the leaf but usually much 
shorter, adnate with the petiole to the top, and so placed as to be close 
together on the inner face of the petiole. Peduncle or flowering-stem 
stout, diameter, about 6-12 in. high, bearing at the top a globose 

head 4-5 in. across of closely placed compound umbels. Lower bracta 
lJ-2 in. long ; sheathing portion broad and membranous, tipped by a 
short pinnate leaflet. Primary umbels 6-12, secondary very numerous. 
Fruit linear-oblong, in. long ; carpels 4-5-winged. 

So nearly allied to A. Spedevi that I almost hesitate U) distinguish it 
as a species. It difl’ers, however, in being more robust, and in the leaves 
being pinnate with evident intemodes between the pairs of leaflets, not 
flabellate with the segments spreading from one level as in A, Spedeni. 
The plant was first observed by Mr. Gibbs in 1909, but at that time barren 
specimens were alone seen. In January, 1914, however, Mr. Gibbs 
succeeded in obtaining both male and female inflorescence and mature 
fruit, and has furnished me with an ample series, from which the above 
description has been prepared. 
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Art. 111. — New Species of Flowering-plants. 

By T. F. Gheeseman, F.L.S., F.Z.8., Curator of the Auckland Museum. 

[Mead before the Auckland JnMiiuie, Hith December, lUN,] 

1. Ligusticum capillifolium Cheesem. n. sp. 

Species ad L. Haastii Hook. f. valde accedens, ned differt primo intuito 
foliorum segmentis multo angiistioribus. 

Herba perennis, erecaa, imdique glaberrima, 15-22 cm. alta ; radicibus 
fasciculatis carnosis. Folia omnia radicalia, numerosa, 10-15 cm. longa, 
2*5~5*0 cm. lata, lineari-oblonga, mcmbranacea, 2-4-pinnatisecta ; seg- 
mentis ultimis anguste linearibus vel filiformibus, 4-7 mm. longis, 1 mm. 
latis, apicibus longe piliferis. Umbellae paucae, 1-4, compositae, 8-15- 
radiatae ; bracteis bracteolisque Imeari-Bubulatis. Flores albi. Fructus 
ovoideo-oblonguB, 4- 5 mm. longus; valleculae l-‘2-vittatae, commissura 
2-4-vittatae. 

Hab. — ^Soutli Island : Mountains of south-west Otago, alt. 3,000- 5, 5()0 ft. ; 
mountains above Chalky Inlet, A, Rcischek ! Mount Tyndall, D. Petrie! 
Mount Bonpland, li. J. Matthews! slopes of Mount Balloon, McKinley’.s 
Pass, F, G. Gibbs ! near Lake Harris, J, Speden ! 

Bright green, leafy, rather stout, 6-9 in. high. Roots long, stout, stringy. 
Leaves numerous at the base of the stem, 4-6 in. long, 1-2 in. broad ; 
petioles sliort, grooved, broadly sheathing at the base ; blade linear-oblong 
in outline, membranous, 2-4-piimately divided, primary divisions or pinnae 
8~12, the lower remote, the upper often overlapping, ^1 in. long, deeply 
and finely again divided ; ultimate segments about J in. long, very narrow , 
often under in. broad, terminating in a long fiexuous hair-point. Cauline 
leaves absent ; the flowering-stems not much exceeding the leaves. Umbels 
few, 1-4, compound, in an open-branched panicle ; a broad sheathing-bract 
tipped with a short finely divided lamina at the base of each division ; 
primary rays 8-15 ; involucral bracts linear-subulate, shorter tlian the rays. 
Flowers whit.e. Fruit ovoid-oblong, J in. long. Carpels usually one 
5-winged and the other 4-winged ; vittae 1-2 in the interspaces and 2-4 
on the commissural face. 

I have been acquainted with this for many years, but have delayed 
describing it until I could satisfy myself as to its distinctness from L. Haastii, 
to wliich it is very close indeed. It is, however, a smaller plant, with a 
flowering-stem not much exceeding the leaves ; the petioles are mucli shorter, 
and the leaves much more finely cut, the ultimate segments being barely 
half the width of those of L. Haastii^ and furnished with a long flexuous 
hair-point at the tip. Mr. Gibbs remarks that pressed specimens badly 
represent the growing plant, which closely resembles in appearance a 
miniature Todea superw. The final leaflets are all turned at right angles to 
the plane of the leaf, giving it a beautiful mossy appearance.” The first 

E erson to collect the plant appears to have been the late Mr. A. Reischek ; 
ut it has since been observed in so many stations that we may fairly 
conclude that it is not uncommon on the higher mountains of south-west 
Otago. 
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2. Pterostylis Matthewsii Cheesein. ii. sp. 

P. folUUae uffinis, sed differt foliiii roBulatis et niulto numc‘vosii>ril)U8, 
lloribus majorihus conspicue deflexis. 

Planta terrPHtris, robiiHta, glabra vel parce puberula, 8^12 cm. aita. 
Folia radicalia 6 8, ad basin caulis rosulata, pctiolata, 2 4 cm. longa, 
l-rr>cm. lata, oblonga vcl oblongo-ovata, acuta vel subacuta, ad basin 
truncata vel sulx^ordata : venis conspicue reliculatiH. Folia caulina 
(bracteae) 2, vaginata, acuta, 2 2*5 cm. ionga. Flos solitariiis, pro ])lanta 
majusculus, conspicue defle.xus, 2-5 cm. longus. (talca valiic curvata ; 
.sepaJo ]) 08 tico a<nito, lateralibus usque ad dimidiuni fere connatis, ob- 
lique laiiceolatis, breviter acuminatis. Petala falcata. lanceolata, acuminata, 
sepalo postico fere aequilonga. Labellum breviter unguiculat urn ; lamina 
anguste ligulata, obtusiuscula, basi appeiidice brevi apice laceiato-incisa 
donata. ('olumna gracilis ; auriculis apicje breviter acuminatis. 

Hah- North Island : Mangonui (Wntv, crest of ridge leading to J*ukt‘- 
miro I Fill, near Kaitaia, //. B. MatOmvH ! 

Stout, glabrous or sparingly puberulous, 3 5 in. high. Lower leaves 
6-8, roHulate at the base of the stem, j)etiolate, J IJ in. long, oblong or 
oblong-ovate, acute or subacute, truncate or almost subcordate at the bas(». 
thin and meuibrau(ms ; venati(»ti conspicuous, consisting of 2 or 3 parallel 
longitudinal veins on each side of the midrib connected by numerous trans- 
verse veinlets, Lauline leaves <u' bracts usually 2, erect and sheathing tin* 
greater part of the stem above the leaves, j I J in. long, lanceolate or oblong- 
lanceolate, acute. Flowers solitary, large for the size of the plant, J 1 in. 
long, I in. broad, strongly curved outwards and downwards from the base, 
so that the tip l)ecomes almost horizontal and points to the stem below the 
ovary. Upper sepal acute or acuminate ; petals almost ecpial in lengtli, 
falcate, lanceolate, acuminate. Lateral sepals (lower lip, i- connate to tlie 
middle, the free portions gradually narrowed into short filiform points 
embracing the galea. Lip narrow-ligulate, flat, (»btuse ; basal appendage 
short, ]»cnicillatc at the tip. Ordumn slender; aurieJes with an acuminat<^ 
tooth at the tip. 

No doubt nearly related to P. foliata, but easily scparat(»d by the more 
numerous rosulate radical leaves, which are o]>viously ]»etio]ate and truncate 
or even subcordate at the base, and by the st rongly deflex€*d Howers. The 
flowers of P. foliata are always erect at the base, and although the upper 
pai't curves forward it never becomes deflexed to anytliing like the extent 
of P. Mntlhewi^ii, I have much pleasure in dedicating the plant to its 
zealous discoverer, who, with his father, the late Mr. R. II. Matthews, 
has done excellent work in investigating the orchid flora of the extreme 
northenimost jioi-tions of tlie Dominion. 


3. Pterostylis trullifolia Hook. f. var. gracilis Cheesem. n. var. (Illus- 
trations N.Z. Flora, t. 194 b, left-hand figure.) 

Taller and more slender than the type, sometimes 9 in. high. Radical 
leaves usually wanting in flowering 8|>ecimens, and seldom more than 1 or 2 
in barren planta. Cauline leaves narrower. Flowers smaller, 1 in. long ; 
lobes of the lower lip shoi-ter in proportion. 

^ab.— North Island: Vicinity of Auckland, Waitakarei, and Hunua 
Ranges, T. F. C. ; Thames, J. Adams/ Kaitaia, R. H. MaUJiewsI 

1 have been acquainted with this for many years. It probably has the 
same range as the type, with which it sometimes grows intermixed. 
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4. Microlaena Carsei CheeAem. n. sp. 

Ab M. a^^n<wen difPert rhizomate temii stolonifero vel rulmoK saepc e 
1>aHi prostrata aut ascendent! edenti, internodiis 1 2 infimis saepe elungatis 
infra foliorum fasciculus sitis, panicula minus divisa rigidiure magis 
constricta, pedicellis brevioribus spicularum aristis brevioribus. 

Hah. — North Island : Mangonui (.•ountv, damp sha<ied places in the 
forest near Kaiaka, //, Carse ! 

Rhizome slender, stoloniferous. Culms slender, prostrate oi* ascending at 
the base, erect above, 6- 18 in. high, smooth and glabrous, i- 3-noded, often 
rooting from the lower nodes and emitting fascicles of both ban’en and 
flowering shoots. Leaves short or long, 6 12 in. long. J | in. broad, 
gradually tapering to a fine point, thin, flat, glabrous, striate, faintly 
scaberulous on the principal veins and margins; sheaths long, smooth, 
compressed, strongly ‘ grooved ; ligules short, thin, furnished wltti a few 
long hairs at the sides. Panicle 5 9 in. long, rarely more, compound, but 
much more sparingly branched than in Af. mmmcea and much narrower 
and more rigid, pale green ; branches erect, appressed to the main rhachis, 
slender, angled, scaberulous. Spikelets narrow, compressed, f-fin. long 
with the awns. Two lowest glumes small, many times shorter than the 
3rd and 4th, not separated from them by a conspicuous interspace, the 
lowest J the length of the 2nd, which is irregularly notched at the top; 
3rd and 4th long, narrow, empty, unequal, the 4th rather more than twice 
the length of the 3rd, 5-7-nerved, scabrid, hairy at the base, long-awned 
at the tip. Flowering-glume much shorter than the 4th, acuminate but 
not awned, faintly 5~7-nerved. Palea linear, 1-nerved. Stamens 2. 

Doubtless closely allied to M. at^tiacea, but smaller in all its parts, and 
with a very different habit of growth, forming open spreading patches quit-e 
unlike the dense tufts of that species. Leaves much shorter and narrower, 
panicle also short/er and narrower, and much less divided. The spikelets 
are also smaller, with shorter pedicels and much shoi-ter awns. Dr. Stapf, 
of the Royal Herbarium, Kew, who has done me the favour of examining 
a series of specimens, considers that it is sufficiently distinct to be treated 
as a new species, and has kindly supplied me with the Latin diagnosis placed 
at the head of the description, in which he has summarized the chief points 
of difference between the two species. I have pleasure in associating the 
name of Mr. H. Oarse with the plant, which he is the first to notice. 
For many years he has devoted much time and labour t(» the examination 
of the flora of the extreme north of New Zealand, adding many species to 
the list of those known to occur in the district, and making many valuable 
observations thereon. 
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Art. IV. />es(yn/tfions of New Natim Phanerogams, with other Short 

Notices. 

By 1). Pktrie. M.A.. Ph.D. 

[Head he for f the AtnkhntdlnutUntr, Ififh Dreemher, /.V/7.J 

1. Aciphylla Cuthbcrtiana sp. nov. 

(Wles eaeftjiitosi 25 -35 rni. alti grariles -f 3 uini. in diani. leviter 
ranaliculati. 

Folia .2^)-3() cm. longa Jonge petiolata trifoliolata v . piimata cum folio- 
lonim paribus duo])iis (raro imifoliolata) ; foliolis 10 15 cm. longis angustt* 
linearibus striatis basi iterumquc subultius artic'ulatis acuminatis sub* 
puiigentibus ; petiolis foJiolis aequilongis ac aequilatis basi articulatis : 
vaginis petiolis multo brcvioribus a laterilms spinas breves subnlato- 
acuminatas edentibus. 

Jnflorescentia feminea ± 0 cm. longa, umbellis ])arvi8 bracteis c fuifertis 
latis longiusculis vaginantibiis paene a)>s< oiiditis ; l>racteis apico trifolio- 
iatis (raro uuifoliolatis). 

Kructus 5 mm. longus, carpellis distincte 4 b-alatis. 

8tems tufted, 25 35 cm. bigb, long^petiolate trifoJioJate or pinnate witli 
2 distant pairs of lea6ets (rarely iinifoliolate), glabrous ; leaflets 10-15 cm. 
long, narrow linear, striate, acuminates 8ul)piingent, ± 2 mm. broad, jointed 
at the point of origin and again soim* distance above, midrib j)rominent 
above and cliunnelled, edges thickened smooth, venation very obscure ; 
petioles as wide and as long as the leaflets, abov(* concave or nearly 
flat, jointed at the base ; midrib little prominent ; sheaths much shorter 
than the petioles, polished, membranous, dilated downwards, with 2 short 
subulate acuminate spines at the top. 

Male inflorescence broadly linear-oblong ; peduncles much branched, 
the lower long, th(‘ upper gradually shorter ; lower involucral bracts leaf- 
like, long-sheatliing, the upper simple narrowed into an aciiininate tip 
without lateral spines. Female inflorescence short and broad, ± 9 cm. 
long, umbels small with sparingly branched peduncles nearly hidden by 
the crowded broad long-sheathing bracts that terminate in an acuminate 
leaflet flanked by 2 lateral linear spines or arc narrowed to a single fine 
point. 

Fruits rather large, 5 nun. long, carpels strongly 4-5- winged. 

Hah. — Subalpine meadow on the mountains of Fiord (>ounty, the 
Hump, and End Peak; J. (Vosbv Smith! Mount (3eughearn ; Messrs. 
fVosby Smith and Cuthbert ! 

The very narrow long rather flaccid* leaves and their strongly marked 
articulations are ready distinguishing characters for this species. Mr. 
f Juthbert s seryiceij and kind assistance have made exploration in the neigh- 
bourhood of his run ” at Sunnyside a comparatively easy task. 

2. Aciphylla Crosby-Smithii sp. uov. (preliminary notice). 

This plant was collected by Mr. J. Oosby Smith in January last, at an 
elevation of about 5,000 ft., on Mount Clougbearn, Fiord County. It is 
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obviouttly distinct from any of the known native species, and seems most 
nearly related to A. Sjtedeni (’’heei^m. It differs from this in having rather 
long leafy stems closely covered by imbricating broadly cmneate coriaceous 
leaver*, each with 3 pairs of le^iflets, all nearly equalling the terminal one, 
and the lowermost pair somewhat remote. Above, the prominent midrib 
is thickened and channelled, while the margins of the glabrous pungent- 
pointed leaflets are yellowish and strongly thickened. The veins diverge 
obliquely from the midrib, forming narrow more or less oblong areoles. 
The flowers and fruit are still unknown, Mr. (h'osby Smith having omitted 
to collect them, as he supposed the plant was A. Dobson i Hook, f., to which 
it bears some resemblance in habit of growth, though otlierwise very 
different. A fuller description is deferrecl until flowering specimens are 
obtained. Meanwhile this notice may serve to dirc^ct attention to an 
interesting novelty. 

3. Aciphylla cartilaginea sp. nov. 

(hilmi 10 18 cm. longi e radice simplici v. i divisa crassa elongata. 

Folia omnia radicalia baud nurnerosa (>-9 cm. longa trifoliolata v. pin- 
nata, foliolis 3 5 ad 3 4 cm. longis ± 3 mm. latis cavtilagineis in apiceni 
rigidum pungentem attenuatis ; costa media pi ominentc' Hava canalicu- 
lata, marginibus flavis incrassatis, venis obscuris a costa angulis fere 
paribus abeuntibus ; vaginae foliis duplo breviores latae sensim deorsum 
dilatatae inemliranaceae striatae, nervis parallelis manifestLs. 

Inflorescentia feminea 5- 7 cm. longa culmo suberasso canaliculato 
recto folia plerumque excedente fulta, umbcllis b-f) confertis a bracteis 
breviusculis late vaginantibus ac in foliola tria longiuscnda spiniformia 
})ungentia continuatis paeue absconditis. 

Fructus lineari-ellipticus 3 mm. longus. 

Stems 10-18 cm. high, from a simph* or branched elongated tap-root 
as thick as the middle fingei . 

Leaves ail radical, rather few% (i 9 cm. long, trifoliolate or more 
commonly pinnate with 2 pairs of leaflets and a terminal one, the lateral 
leaflets sometimes giving off a secondary leaflet on the outer side, stiffly 
cartilaginous : leaflets 3-4 cm. long, 21 3 mm. broad, narrowed to a spinous 
pungent point wdth a conspicuous channelled yellow' midrib and thickened 
yellow' margins, veins obsemre issuing from the midrib almost at right 
angles ; sheaths half as long as t-h ‘ leaves, or rather more, g adually 
widening out below, membranous, striate, broad, with evident parallel veins. 

Flowering-stems rather thin and flexuous in male plants, stouter grooved 
and straight in female ones ; female inflorescence 5 7 cm. long, umbels 
5 6 crowded small almost com^ealed by tlie rather short bi oadly sheathing 
bracts which end in 3 longish spinous pungent leaflets. 

Fruit linear-elliptic, 3 mm. long. 

Hob. -Wet alpine meadow of the higher hills of Stewart Island ; Mount 
Kakiahua, P. Goyen! D. Petrie; Frazer Peaks, F. R. Chapman! G. M. 
Thomson ! D. Petrie. 

The present plant has its nearest ally in 4- TraiUii T. Kirk, to which 
Mr. Cheeseman refers it (Manual, p. 212). The leaves of the two species 
are very different, and are alone sufficient to distinguish them. The 
differences are partly noted in Mr, Kirk s original description of A, TraiUii. 
The broad canaliculate yellow midrib, the thickened yellow margins, and 
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the obscure rectangular venation are characters that give it a quite distinct 
position. In very exposed situations the flowering-stems ai’e greatly 
reduced and almost sunk among the leaves. So far as I am aware, it has 
not been collected on Mount Anglem. 

4. Celmisia glabrescens sp. nov. 

Species C. glunduhsae Hk. f. affinis ; differt foliis longioribus angusti- 
oribus integris infra tenuiter tomentosis, scapis elongatis glabris, capitulis 
majoribus ac radiis multo longioribus instructis. 

Stems loosely tufted, slender, giving off lateral leafy stolons that fre- 
(juently root at the base of the leafy tips. 

Leaves numerous, erect or ascending, 5 9 cm. long, IJ 2 cm. broad, 
lanCeolate-spathulate, acute, apiculate, shortly subulate-dentate at the 
edges, glabrous and green above, below clothed with thin appressed greyish- 
green tomentum. the midrib glabrous and prominent, gradually narrowed 
into an almost linear petiole J as long as the blade and expanding below 
into a broad strongly-veined sheath, venation obscurely reticulate. 

Scapes as many as 4 on each branch, erect, or ascending at the base, 
15-25 cm. high, striate, glabrous, slightly viscid above ; bracts few, distant, 
linear, acute, vrith prominent midribs. 

Heads ± 2*5 cm. across, involucral bracts in 2-3 series, linear-subulate, 
viscid, the outer reflexed, the inner paler and ciliate, hairy at the tips ; rays 
numerous, narrow^ spreading. 

Achene silky. 

Hah. — Meadow near Freshwater Rivei , Stewart Island, 100 ft. ; D. L. 
Poppelwell ! I am indebted to Mr. J^oppelwell for specimens of this species. 

6. Celmisia Poppclwellii sp. nov. 

Species C. Haustii Hk. f. affinis ; differt foliis numerosis multo minori- 
bus angustioribus integerrimis dense imbricatis, capitulis minoribus, scapis 
gracilioribuH, foliorum parte petiolari quam lamina | angustiora. 

Stems moderately stout, ± 10 cm. high, giving off several horizontal 
or ascending branches. 

Leaves closely imbricating, ± 2 cm. long, 5 mm. broad, linear-sub- 
spathulate, rather coriaceous, acute or subacute, recurved at the edges, 
not toothed, suddenly expanded below the petiolar part into a broad glab- 
rous strongly-nerv^ed sheath with thin brown edges, above more or less 
plaited and covered with a rather loose pellicle of silvery-grey tomentum, 
clothed belovr with loose grey tomentum ; midrib prominent below, more 
or less glabrous. 

Scapes 1 to 3 from each branch, 8-12 cm. long, slender, more or less 
tomentose, bracts numerous, linear, sparingly or densely tomentose. 

Heads 2-2*6 cm. across, involucral bracts in 2 or 3 series, linear-subulate, 
somewhat viscid ; rays numerous. 

Achenes glabrous. 

Subalpine meadow, on the Eyre Mountains, Central Otago; 
D. L. Poppelwell I I have seen only three or four specimens of this plant. 
Mr. J. Crosby Smith sends from Mount Cleugheam, Fiord County, what 
seems to be a smaller and narrower-leaved form ; bis specimens are not 
in flower. 
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6. Abrotanella filiformis Hp. iiov. 

Minuta glabra breviter repeiiB. 

Folia pauca erecta v. aRoendentia 8 12 mm. longa poranguste liiioaria 
enei’via basi in vaginam fltriatam expansa. 

Scapi gracillimi Bolitarii (raro bini) florigeri 5 mm. fructiferi 12 mm. 
longi ; bract^iB 4 5 brcvibus perangUHte linearibuB. 

Capitula solitaria parva 1 mm. longa ar lata; involucri squamae 8 10; 
flores minuti 5 6, squamas baud excedentes. 

Arbenia angunte fuBiformia Hquainia fere aequilonga. 

A minute shortly and loosely creeping glabrous plant giving off at 
intervals scattered few- leaved flowering-stems. 

Leaves few, very narrow linear, R-12mm. long, nerveless, expanded 
below into a striate sbeatb. 

Scapes solitary (rarely in twos), very slender. 5 mm. long when in flower, 
lengthening to 12 mm. in fruit ; bracts 4-5, short, very narrow linear. 

Heads solitary, small, 1 mm. long, and broad ; involucral scales 8 10, 
shortly oblong, obtuse or sometimes subacute, greenish at the middle, with 
broad hyaline margins, obscurely 3-ncrved ; flowers minute, 5 6, not ex- 
ceeding the scales. 

Aclienes narrow, spindle-Bha})ed, distantly but not deeply ribbed, almost 
as long as the scales. 

Hah.- Wet peaty puddles in open lowland moor near tJie head of 
IViterson Inlet, Stew’art Island. 

7. Abrotanella Christenseni sp. nov. 

Folia rosulata 15-18 mm. longa 4 nmi. juxta apicem lata anguste 
cuneata tenuia obtusa apice ac a parte superToi’C f)reviter dentata pibs 
gracillimis ex una cellularum serie constructis ± vestita ; costa subtu.s 
couspicna. 

8capi complures inaequaliter provenientcs erecti simpliccs sparse pilosi 
propc basim bibracteati in fructu ad 20 mm. elongati. 

(.apitula solitaria parva (IJ mm. in diam.) ; flores numerosi minuti 
involucrum baud excedentes. 

Achenia ud 20 1 mm. longa lineari-oblonga compressa luargine ± in- 
cj’asBata. 

Loaves radic^al, rosuhite, 15 18 mm. long, 4 mm. broad, narrow-cuneatc, 
thin, obtuse, shortly toothed at and near the tip, above sparsely clad with 
rather long slender hairs composed of r single row of colls, under-surfacc 
more glabrous except on the evident midrib. 

Scapes several, erect, simple, slender, sparsely pilose, with 2 usually 
opposite linear bracts near the base, maturing iri’ogularly and in fmit 
elongating to 15-20 mm. 

Heads solitary, Binall (IJ mm. in diameter) ; involucral bracts in two 
series, shortly oblong, obtuse, thin, crenately w^avy at the top, the inner 
narrower ; flowcrB numerous, minute, not exceeding the involucre. 

Aohenes 20 or fewer, 1 ram. loi^, linear-oblong, compressed, slightly 
thickened along the margin. 

Bah , — ^Bare spots in dry fescue tussock steppe, Haimier Plains. I have 
great pleasure in dedicating this curious species to its discoverer, Mr, C. 
Christensen, who is doing valuable work in botanical research in the Amuri 
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8. Veronica cassinioides H. J. Matthews (in litt.) sp. nov. 

V. humilis erecta ramosa, ramis fastigiatis. Caules infra afoliati cica* 
tricibus foliorum delapsorum confertis circularibus notati ; rami folios! 
foliis patentibus v. patulis instructi; ramnli bifariam pubcscentes foliis 
imbricatis vestiti. 

Folia decussata coriacea ± 4 mni. longa anguste lanceolata v. sub- 
triangulari-lanceolata acute carinata supra ± convexa basi latiusculo sessilia 
vix connata subcompressa glabra integerrima, iuniorura marginibus parce 
ciliatis ; bracteae tenues ovatac marginibus ciliatae. 

Flores spiciformi-racemosi terminales v. subterminales albi majusculi 
fere sessiles in paribus oppositis dispositi ; calycis lobi 4, obtusi tenues 
ciliati, anterioribus duobus paene apicem tonus connatis ; corollae tubus 
angUHtus subpilosus calycem excedens, limbus in lobos 4 latiusculos obtusos 
tubum aequantes sectus ; stamina longe exserta : stylo stamina sub- 
aequante. 

Capsula lata a dorso compressa obtusa 5-7 mm. longa calycem duplt> 
HUperans, apice late emarginata. 

A rather low erect shrub with numerous fastigate leafy branches, usually 
reddish wlien dried. 

Stem and older branches leafless, marked by the prominent close circulai 
scars of fallen leaves ; younger brandies with more or less scattered patent 
or spreading leaves ; young shoots bifariously pubescent, clothed with close- 
set imbricating leaves 

Leaves decussate, coriaceous, ± 4 mm. long, narrow- or subtriangular- 
lanceolate, acute, keeled, more or less convex above, sessile by a wide 
base, entire, glabrous, subcompressed, the younger sparsely ciliated at the 
edges ; bracts thin, ovate, obtuse, with ciliate margins. 

Flowers in a spike-like* raceme, terminal or subterminal, white, rather 
large, almost sessile, arranged in opposite pairs; calyx-lobes 4, thin 
obtuse ciliate, the two anterior connate almost to the tips; corolla-tube 
narrow, subpilose, longer than the calyx, limb cut into 4 rather broad 
obtuse lobes as long as the tube ; stamens long, eicscrtcd ; style nearly 
equalling the stamens. 

Capsule broad, dorsallj’^ compressed, glabrous, obtuse, 6-7 mm. long, 
twice as long as the calyx, broadly emarginate at the top, the base of 
the style generally persistent. 

ffab. — Moist subalpine meadow, Takitimu Mountains, fide H. J. 
Matthews ; Blue Lake, Garvie Mountains, 4,000 ft., D. L. Poppelwell and 
D. Steadman ! The nearest ally of this species is V. anotmla J. B. 
Armstrong. 

Of tliis plant Dr. Cockayne writes in one of his publications, “ It 
appears to me to be without doubt a permanent juvenile form, inter- 
mediate between the early pinnatihd and adult scale-leaved stages of the 
whipcord Veronicas, the adult of which is probably extinct. A closely 
alli^ plant has recently been collected by Mr. D. L. Poppelwell on the 
Garvie Mountains, but not in flower, and it may turn eventually into the 
cupressoid stage.”* The Garvie Mountain plant has for some time been 
in cultivation at the Waikaia Public School garden, and I have well-grown 
specimens from there, as well as others from Mr. Poppelwell, that clearly 
establish their identity with Mr. Matthews's F. ea$8in%oide$. I know of 
no valid reason for I^. Cockayne's fanciful speculations about this plant. 

♦ Report AuBt. Asboo. Adv. Soi., vol. 18, p. 219. 
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Its life-history is in the main well known; at no stage does it show 
the foliage features peculiar to the whipcord Veronicas, and its course of 
development is quite normal. The adult stage of the plant has been 
known for several years, if a plant that bears flowers and fruit, and main- 
tains the ordinary characters of its leaves and shoots to the last unchanged, 
is an adult. To postulate that the adult form is probably extinct, without 
a shred of proof, except that flowering and fruiting plants were unknown 
to the writer, is wholly unwarranted. Some six or seven years ago Mr. 
Matthews asked me to describe this species, and supplied me with speci- 
mens in flower and fruit that had been cultivated in his garden in Dunedin. 
A description of it was then drawn up, but 1 have deferred its publication 
until specimens growing wild had been secured. Mr. Steadman’s and 
Mr. I’oppelweirs discovery of wild plants near the Blue Lake, Garvie 
Mountains, has at length removed this obstacle. It gives me peculiar 
pleasure to publish this species, in which my late friend took so lively an 
interest. 


9, Euphrasia integrifolia sp. nov. 

(Saules repentes et radicantes ± 5 cm. longi glabri graciles ramos 
complures breves edentes. 

Folia in paribus oppositis disposita 3-4 mm. longa conferta glabra 
Integra subniembranacea lineari-lanceolata acuminata basi late sessilia, 
venis perobscuris. 

Fiores pauci in foliorum superiorum axillis laxc dispositi 8-10 mm. 
longi Bubscssiles ; calyx corollac tnbo multo brevior campanulatus glaber 
in lobos 4 triangulares acutos sectus ; corollae tubus sublatus, labium 
suporius vix arcuatum late eniarginatum, inferius in lobos .3 breves 
rotundatos sectum ; antherae maturae exsertae. 

Capsula (submatura) obovata calyci subaequalis compressa glabrescens 
acuta v. subacuta. 

Semina in cellula utraque compluria, matura baud visa. 

A slender creeping and rooting loosely matted plant. Stems ± 5 cm. 
long, glabrous, rather slender, giving off several short or moderately long 
branches from the axils of the lower leaves. 

Leaves in opposite pairs, 3-4 mm. long, sejasilo by a broad base, not 
connate, glabrous, linear-lanceolate, acuminate, submembranous, entire, 
veins very obscure. 

Flowers few in the axils oi the upper leaves, 8-10 mm. long, nearly 
sessile, white with a pur})le streak at the back of each lobe, of the 
corolla; calyx \ the length of the corolla, campanulate, glabrous, shortly 
out into 4 triangular acute lobes ; tube of corolla rather wide, upper lip 
short, barely arched, broadly emarginate, lower divided into 3 short rounded 
lobes ; anthers exserted when mature, style long. 

Capsule about as long as the calyx, obovate, compressed, glabrescent, 
acute or subacute. 

Seeds several in each cell; mature not seen. 

Bab . — Wet alpine meadow and bogs on Mount Cleughearn, Fiord County, 
Southland, about 5,000 ft . ; J. Crosby Smith ! 

Unfortunately, but little material of this very distinct species was 
secured by Messrs. Crosby Smith and Cuthbert. In no other native species 
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of this genus are the leaves entire. The plant has much tlie same look 
and habit of growth as Anagosperma, but there are certainly several young 
seeds in each cell, and it is likely that most of these would mature. Fresh 
or spirit-pjescrvefl specimens are needed to ))re})are a quite satisfactory 
analysis of the flowers and fruit. 


10. Atriplex Buchanani T. Kirk var. tenuicaulis var. nov. 

CHilnii graciles teretes erecti v. asc'endentes parum rigidi a radice longo 
gracili singuli v. bini v. terni v. quaterni orientes, 12 20 cm. alti, interdum 
apicem versus i divisi. 

Folia pauca inferne distantia auperne crebj'iora ovato-lanceolata, quam 
in typo longiora ac ai^ustiora, 

(V'tera ut in forma typica. 

Stems slender, terete, not stiflF, glabrous below, more or less farinose 
above, springing singly or in twos, threes, or fours from the top of the long 
slender root, 12 20 cm. high, sometimes sparingly subdivid(‘d towards the 
lop. 

Leaves few, distant on the lower part- of the sten), closer H(*t above, ovate- 
lanceolate, subacute or obtuse, usually longer and narrower than in the 
type. 

Flowers and fruit as in the typical form. 

Hah. .Moist grassy stations by the seaside. (Centre Island ; T. Kirk ! 
A small island olT Ototara, near Oreti mouth ; J. (’rosby Smith ! 

At first sight it is hard to realize that this bu’in can be (*ouspecific with 
the tvjie. but the difTerenees, which appear to be quite constant, are con- 
fined to tlie height, tJie erect slender liabit of growth, and the jnore scattered 
leaves, tlie floral characters showing no important deviation from the type. 
An exatniuution of fresh (»r spirit specimens might ]>erha])s show that such 
differences exist. 


11. Uncinia uncinata (L. f.) Ktikenth. var. pedicellata (Kiikenth.) Petrie 
var. nov. 

The ])reHeut variety is Ihtcinia pedicellata Ktikenth., which 1 am unable 
to regaid as a valid species. It is a widely spread form, marked in tli<‘ 
Stewart Island area by a prevalent reddish-brown colouring that is usually 
absent elsewhere, and is probably attributable to the more or less peaty 
soil in whicli it grows there. The rather long stipitate utricles do mit 
differ in any conspicuous way fr(»ra those of U. tmeinata, and the supposed 
absence in the latter of the annulatiou at the ape>t of the nut, on which 
Kiikenthal lays so much stress in distinguishing the species, has never 
been ()))se]ved ])y me in any specimen I have collected or liad access to 
in the collections of others. The variety is chiefly distinguished by the 
narrow^ inflorescence that is frequently longer than in the typical form, 
the somewhat ’ shorter glumes, and the more decidedly stipitate utricles. 
The plant has been well known to New Zealand botanical workers for 
many years, all of whom referred it to V, australis Pers. (~ 17. uncinata). 
1 have it from the following localities; Kaitaia (Carsel), Tamaki West, 
Ruahine Mountains, Hokitika (T. Kirkl), Half-moon Bay, Gatlin’s River, 
<Jhatham Islands (J. S. Tennant I), and Auckland Islands (Aston 1). 
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12. Uncinia strictissima (Kiikenth.) Petrie comb. nov. 

This is the plant described by me in the “ Transactions of the New 
2^4iland Institute,*' vol. 17, p. 271, under the name IJ. rigida. That 
name proved to be preoccupied, having been previously applied by 
Boeckeler to a species from Tristan da (.^unha. I am unable to regard it 
as a variety of V. rulmi Boott, a view that commends itself to Cheeseman 
as well as to KUkenthal. The opinions of the latter have vacillated in 
a remarkable way in the course of his investigation of this genus, and at 
one stage in their develoj)ment he went so far as to place U. rubra Boott as 
a vanety of IK rijHiria B. Br. 

The characteristics of this plant are well set out in (.’heeseman's 
description of his var. rigida of U, rubra Boott. The characters that 
separate it from (K rubra appear to me more dec'ided and more constant 
than are those distinguishing most of the species of this difficult genus. 
Of these the most important are the green colour of the subaerial parts, 
the rather stout terete rigid culms that greatly elongate in fruiting, the 
rigid erect deeply grooved leaves, the constantly bracteate spikes, the 
bristle always shorter than the utricle, and the densely compacted rush- 
like tufted habit of growth. 

The range of the species is now better known. It extends from the base 
of Jack's Pass (Amuri County) to Stewart Island, and occurs also on the 
Auckland Islands, where it was ciJlected in 1890 by Mr. F. R. Chapman. 
Dr. L. (Wkayne, F.R.8., in his “Report on the 8t<ewart Island Flora, 
recognizes the plant as a valid species. 


18. Carex chathamica sp. nov. 

C>ulmi ad (5 dcm. longi erecti leves triquetri moderate robusti. 

Folia culmis breviora plana 8 mm. lata levia, supra 3-nervata, subtus 
striata ac costa media eonspicua, basi baud vaginante. 

Spiculae plerumque 7 simplices, summae tres masculae sessiles confertae, 
leliquae feiiiineae v. floribus paucis masculis apice instructae, pedunculatae 
erectae ad dcm. longae distaiites longe vaginatae, superioribus pedunculos 
gradatim breviores praebentibus ; bracteis longis foliosis, superioribus 
gradatim abbreviatis. 

(rlumae 6 mm. longae anguste lineari-lanceolatae acutae v. acuminatae 
integrae v. apice Icviter bifidae membranaceae 1-nervatae. 

Utriculi glumis breviores ± 3 mm. longi turgide biconvexi conspicue 
2-nervati aliter enervii brunnei politi nitentes breviter stipitati, supra in 
rostrum breve glaberrimum subobscure bidentatum subito contracti. 

Nux late ovata, supra obtuse trigona. Stigmata 3. 

Culms 6 dcm. high or less, erect or inclined at the top, smooth, tri- 
quetrous, moderately stout. 

Leaves shorter than the culms, flat, 8 mm. broad, smooth, slightly 
thicken^ at the edges and finely serrate towards the gradually narrowed 
tips, d-nerved above, below striate with conspicuous midrib, the base not 
sheathing and mark^ off by a conspicuous oblique purplish ligule. 

Spikelets usually 7 simple (very rarely with a small secondary spikelet 
at the base), the *3 (rarely 4) topmost male, rather slender, sessile, and 
closely placed the others female or with a few male flowers at the top, 
ereot) distant, the lowermost with long peduncles, the higher with peduncles. 
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progressively shorter, the bottom spikelet 5-6 cm. long, f cm. broad, the 
higher progressively shorter ; bracts long, leafy, getting shoi-ter from below 
upwards, with long closed sheaths nearly equalling the peduncles. 

Glumes 6 mm. long, narrow linear-lanceolate, acute or acuminate, entire 
or slightly bifid at the tip, and produced into a short mucro, membranous, 

1 - nerved, yellowish or pale brown with a lighter midrib. 

Utricles shorter than the glumes, 3 mm. long, turgidly biconvex, strongl)' 

2- nerved (otherwise nerveless), dark brown, polished and shining, very 
shortly stipitate, suddenly contracted above into a shoi*t smooth rathei- 
obscurely bidentate be.ak. 

Nut broadly ovate, obtusely trigonous above. Stigmata 3. 

Hah.- Swampy ground at (*hatham Islands. 

To Mr. W. R. B. Oliver I am indebted for the few over-mature speci- 
mens of this plant that have been examined. It is very distinct from the 
already-known native species. Mr. Oliver has the impression that it is 
not uncommon in swampy stations on the (Jhathams. 


14. Carex kermadecensis sp. nov. 

Folia radicalia baud visa. 

Oulmi (infra imperfecti) ad (J dcm. alti moderat-<‘ robusti erecti pallidi 
striati triquetri. 

Spiculae 5 -8 (forsan plures), infima longe distante simplici, su})erioribus 
plerumque ± confertis in 2 4 spiculas secundarias sessiles confertas longi- 
tudine inaequkles divisis, erect ae pallidae ± 5 cm. longae 6 mm. latae ; 
supremis 3 4 mere musc-ulis v. floribus paucis femineis apice instructis. 
rcliquis femineis ; bracteae longe vaginantes foliosae, infimis <*ulmoH vakle 
excedentibus, superioribus cito abbreviatis. 

Glumae dense confertae ovato-lanceolatae membranaceae 3-nervatae 
integrae v. apice bifidae, in mucronem brevem ± scabridnm productae, 
utriculos aequantes. 

Utriculi 1 mm. longi 1 mm. lati anguste elliptici bje\ iter stipitati, supra 
sensim attenuuti in rostrum tenue sublungum parce scabridum dentibus 
duobus longis tenuibus scabridis vix divergentibus instructum, Icvitiir 
biconvexi nervis lateralibus duobus crmspiciiis ac aliis numcrosis delieatulis 
a lat ere utroque praediti. 

Nux elliptica aeque supra infraque contiwta a(mte trigona ubique deli- 
catule punctulata. Stigmata 3 (raro 2). 

Radical leaves not seen. 

C^ulms (imperfect below) 6 dcm. high or less, moderately stout, pale, 
smooth or slightly scabrid at the angles, 8triat<?, triquetrous. 

Spikelets 5-^8 or perhaps more, the lowermost long-distant and simple, 
the upper more or less closely placed (usually overlapping), subdivided 
into 2-4 secondary sessile crowded spikelets of unequal length, the lower 
on long slender flattened peduncles, the upper sessile or nearly so, erect, 
pale, 5 cm. long or less, ± 6 mm. Inroad, a few of the uppermost purely 
male or with a few female flowers at the top, the rest female ; bracts long- 
sheathing, leafy, the lower greatly exceeding the culms, the upper rapidly 
shortening. 

Glumes densely crowded, ovate-lanceolate, membranous, 3-nerved, pale 
brown with a lighter median stripe, acute, entire or bifid at the top, and 
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produced into a short thin more or less scabrid macro, as long as the 
utricles. 

Utricles 4 mm. long, 1 mm. broad, narrow elliptic, shortly stipitate, 
gradually narrowed above into a rather long slender slightly scabrid beak 
ending in 2 long slender scarcely diverging scabrid teeth, thin, flatly bi- 
convex with two prominent lateral nerves and numerous other deiicate 
nerves along either side. 

Nut elliptic, equally narrowed above and below, sharply trigonous, 
delicately punctulate. 

Style branches 3 (rarely 2), short. 

Hah. Denham Bay, Sunday Island, Kemiadec^. 

Mr. W. It. B. Oliver discovered this plant, wliich he has kindly placed 
in my hands for doscTiption. The material is imperfect, only the culms 
being re})re8ented. Freshly gathered specimens are needed to allow of a 
more accurate description of the singular inflorescence, but 1 hope that 
my account will not prove very wide of the mark. The lowermost simple 
spikelet may not always be present, while the compound spikelets, that 
are usually closely placed, are widely distant in one of the specimens 
examined. The plant was formerly referred to C. Forsteri Wahl, as sub- 
.species Oliver, but it does not appear to me closely related to 

that species, or, indeed, to any othe)* of the native forms. 

15. Calamagrostis (Deyeuxia) Youngii (Hook, f.) Cheesm. var. Petriei 
comb. nov. 

Plantu a forma typica difleii. arista a gluma florigera media oriente. 

The present variety is the Deyeuxia Petriei of Cheeseman’s “ Manual 
of the New Zealand Flora (- Calanvagrostis Petriei Hackel). Its only 
important differenct* from the typical form is in tlie position of the awn, 
which springs from the middle of the back of the flowering-glume. Neither 
Hackel nor Cheeseinari had seen Hooker’s plant when their descriptions 
of Galamagrostia (Deyeuxia) Pelriei were made out. The figures of 
Deyeuxia Youngii in Buchanan’s " Indigenous Grasses of New' Zealand ” 
probably represent a form of Deyeuxia quadriseta R. Br., though the en- 
larged drawings of the spikelet may represent the real plant. Buchanan 
considered it a common grass in the hilly parts of southern Otago. If 
this was formerly the case, the plant must have been largely eaten out by 
stock, for it is now', I believe, quite rare in these districts. 

If). Poa Colensoi Hook. f. var. brevi-ligulata var. nov. 

Differt a typo ligula volde brevi v. obsoleta crassiore hand vaginahte, 
vaginis angustioribus. 

This variety differs from the typical form in possessing very short or 
obsolete more coriaceous non-sheathing ligules and narrower sheaths. 
The leaves are usually more erect and rigid and often more or less pungent- 
pointed, while the plants frequently form firmly compacted swanl-like 
patches of considerable size. 

In all the extant descriptions of Poa Colensoi the ligule is said to be very 
long and sheathing ; as Checseman puts it (*' Manual of New Zealand 
Flora,” p. 908), “Ligules very large and long, sheathing, membranous, 
hyaline.” This condition is, however, very far from constant. My col- 



Tranmctionn, 


58 

lection contains specimens of this grass from some twenty-five widely 
separat/ed stations, and in more than half of these it is the short-Iiguled 
form that occurs. The only North Island station for this form known 
to me is Mount Egmont. In the South Island lK»th forms are widely 
spread, but the short-Iiguled form seems to predominate at considerable 
elevations in the southern and south-western districts. 


17. Poa caespitosa Forst. f. var. planifolia var. nov. 

Tulnii validi, florentes folia aequantes vel paullo excedentes, fructiferi 
± elongati, 5-fi dcm. alti, vaginis longis seabriusculis sulcatis ad jianiculi 
basiin vestiti. 

Folia plana ± coriacea a parte media 5 mm. lata, laiuinis glabris 
erect is v. ascendentibus, carina prominente. 

Panicula 2-3 dcm. longa anguste ovata, rarnorum Jongonim scabridorum 
cornpluriuni parce divisorum fasciculis distantibiis. 

Spiculae subsessiles majusculae 6 7 mm. longae, glumis nbifpie delicate 
scaberulis. 

Densely tufted, fijrming large dark-green tussocks. 

Stems stout when in flower equalling or slightly exceeding the leaves 
elongating more or less later, 5-6 dcm. long, clothed to the base of the 
panicle by the long scaberulous grooved sheaths. 

Leaves on each culm rather few, blades flat, smooth. 5 mm. wide at the 
middle, stiff, usually coriaceous, erect or ascending, with j>rominent keel 
and numerous fine veins, edges smooth except at the tips. 

Panicle 2 3 dcm. long, narrow ovate, with distant rather numerous 
long little-divided scabrid branches. 

Spikelets nearly sessile, rather large, 6 7 mm. long, empty and flowering 
glumes everywhere finely scalirid ; palea almost equalling the flowering- 
glume. 

Hah . — Antipodes Island ; H. J. Matthews. 

I have seen only garden-grown specimens of this grass, propagated 
from the seed of a plant brought by Mr. Matthews from Antipodes Island. 
It is most likely identical with the grass which Mr. T. Kirk referred to 
Pm aveeps Forst. f. (see vol. 3, p. 231, <»f the ''Report of the Austral- 
asian Association for the Advancement of iScience '’). To this species it 
shows some approximation, but its true place siH^ms to be in Poa caespitosa^ 
a species that is known to form the jirincipal pasture grass on Campbell 
Island. It is highly improbable that Poa afweps should extend to any of 
the subantarctic islands of New Zealand, as it does not range as far south 
as Otago, or even South (Canterbury. Mr. ('heeseman has, indeed, recorded 
that it extends to Foveaux Strait, but this statement is most likely in- 
correct. 1 am })retty well acquainted with the vegetation of the Bluff 
Hill, but have never seen Poa anceps there. Thejnost southerly localities 
for this grass known to me are the Broken River basin in North Canterbury, 
and Fox’s River, near Brighton, in south-west Nelson. The late Mr. 
Buchanan at one time believed that Poa anceps was a common plant in 
Otago, and on a botanical outing with me he expressed great surprise at 
not meeting with it. Prom that time I kept a close lookout for the grass, 
but I have nowhere seen it south of the limits mentioned above. Dr. 
Cockayne did not observe it on Stewart Island. 
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18. Note on Corallospartium crassicaule (Hook, f.) Armstrong. 

Mr. A. W. Roberts, of the Ranfurly Htate Nursery, lat/ely sent me a 
packet of ripe pods of this species. Both Armstrong and Cheeseman state 
that the the lipe pod contains a single seed, thougli the lattei* notes tliat 
the ovules are 2 4 in number. An examination of some two dozen of the 
pods from the Maniototo district showa^d that the usual number of ripe 
seeds in each pod is two, three were present in a few cases, and with about 
equal frequency the number was one. Mr. Armstrong is probably mistaken 
in sajdng that the valves of the pod (»pen. T have never seen any evidence 
of this in any of the numerous specimens that have at various time come 
under my notice. 

19. Note on the Rediscovery of Myosotis (Exarrhena) Lyallii Hook. f. 

This piunt has not been collected since Dr. Lyall discovered it in the 
neighbourhood of Milford Bound, during the cruise. of the 8urveying-shiy> 
'' .\chcron ” in th(‘ years 1847 51. Last January, however, Messrs. (4osl)y 
Smith and Cutld)ert again c(»Ilecfed it on the shingle faces of Mount Burns, 
Fiord County, at an altitude of about 5,00() ft. Their plant quite accords 
with the description of M. Lyallii in the “ Flora Novae-Zelandiae.’* My 
Myosotis oreophila is ([uite unlike this species, under which (’heeseman 
has suggested placing it. 


Art. \.-—SotHe AddilioHs to the Flora of the Sahiutarctie Islands of 

New Zealand, 

By 1). Pkthie, M.A., Ph.D. 

\^Head before the AurkUmd fnsiilnte, ttith l)ecetniter, tUl4,\ 

1. Uncinia strictissima (Kukenthal) Petrie (arUe, p. 55). 

This species was collected in 18tK) on the Auckland Islands by Mr. F. R. 
(’hapman (now Mr. Justice (Chapman), from wlumi 1 have several character- 
istic specimens. V, ruhra Boott. has not as yet been found on our sub- 
antarctic islands, but their plant population is still too incompletely known 
for us to feel sure of its absence. 

2. Uncinia compacta R. Br. 

Mr. B. V. Aston collected sonu* dwarf specimens of this on C'ampbell 
Island in January, 1909. They differ from the typical plant as it occurs 
at elevated stations in New Zealand only in having nearly sessile flowering- 
spikes, a condition that is practically present in a form of the species growing 
a little below the snow-lino on the 8ealey Range near Mount Cook, of which 
I collected a number of specimens. 

3. Uncinia australis Pers. var. pedicellata (Kilkenthal) Petrie comb. nov. 
(ante, p. 54). 

Mr. Aston collected this on the Auckland Islands, and contributed 
several specimens to my collection. 

4. Uncinia Hookeri Boott. 

Kukenthal and Cheeseman refer this plant to U, riparia R. Br. This 
conclusion does not commend itself to me. Mr. Aston most kindly gave 
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me a fiine series of specimens of the plant collected on the Auckland, Camp- 
bell, Disappointment, and Antipodes Islands, which appear to demonstrate 
the much closer affinity of T/. aookeri to J7. compacta R. Br. than to the 
latter's V. riparia. I regard U, Hookeri as either a valid species or else 
a form of U, rupeMris Raoul, as the late Mr. Kirk thought. What Raoul’s 
plant really is, is still uncertain, and its rediscovery near Akaroa, whore 
Raoul found it, will be necessary to settle the point. His figure is not 
characteristic of any form of Uncinia known to me. Botanical workers 
in Christchurch would do a most useful service in hunting up this species 
on Banks Peuinsula, where it is likely still to grow. 

5. Carex Darwinii Boott var. urolepis (Frunch.) Kiikenthal. 

This species occurs on the Auckland Islands (F. R. (Chapman !), and 
also on Antipodes Island (B. C Aston I) Mr. Chapman gave me his only 
specimen in February, 1890, but it was immature and not very complete, 
and I could make nothing of it. iSoine months ago Dr. (Cockayne, F.R.S., 
gave me some pieces of C. Darwinii var. urolepis from the (Jliatliani Islands, 
and Ml*. W. R. B. Oliver contributed one or two more from the same locality. 
With this material before me I was at once able t,o recognize the plants 
collected by Mr. Chapman and Mr. Aston. I have seen only the figure of 
G. Darwinii in J. D. Hooker's “ Flora Antarctica.” but if that is typical 
of the species I would regard Franchet's species as a perfectly valid one, 
provided the New Zealand specimens are correctly referred there. The 
anticpiity of this species must be immense, as it is (common to South 
America, the Auckland and Antipodes Islands, and Cliatham Islands. That 
species should remain stable for such vast strefehes of time in environments 
in many respects so different may well puzzle evolutionists, and incline 
one to the belief that praetically identical specific forms may have originated 
in more than one centre, a biological heresy no doubt, but one tliat ran be 
supported b}^ a large body of evidence from tlie New Zealand flora. 

6. Carex appressa R. Br. var. sectoides Kiikenthal. 

This form also occurs on our subantarcth^ islands, having been col- 
lected by Mr. F. R. Chapman in 1890, who, however, was uncertain wliether 
he collected it on the Snares or on the Auckland Islands, so that- the exact 
habitat cannot be settled at present. I owe the recognition of this plant 
to the recent gift of specimens of it from the Chatham Islands, contributed 
by Dr. Cockayne, F.R.S,, and Mr. W. R. B. Oliver. The occurrence 
together on the Chatham Islands of C. Darurinii var. urolepis and C. appressa 
var. sectoides lends some probability to their joint o(.'.currence on the sub- 
antarctic islands. 

It appears to be very doubtful if Kukenthal’s reference of bis var. 
sectoides to C. appressa R. Br. is warranted ; the utricles differ from those 
of appressa more widely than do thos^ of 0, secta^ and the points of 
resemblance are confined to habit of growth merely. When satisfactory 
material is available the position of var. sectoides will call for careful recon- 
sideration. 

7. Poa caespitosa Forst. f. var. planifolia. 

This variety was found on Antipodes Island by the late H. J. Matthews, 
who brought back a live plant that grew well in his garden at Dunedin. The 
specimens seen came partly from this plant and partly from others grown 
from its “ seed.” As noted elsewhere (ante, p. 58), it is most likely iden- 
tical with the Antipodes Island grass that the late Mr. Kirk referred to 
Poa anceps Forst. f. 
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Art. VI. — Investi-ffotians on Phormium. 

By Misti B. D. Cross, M.A. 

[Read before the Vk 'tlosophxcal I uMituit of Canterbury^ 2nd December^ 1914.’] 

I Abstract. I 

Tt is tt remarkable fact that no one has ever attempted to make a thorough 
botanical study of Phormium, the so-called New Zealand flax, although 
from time to time botanists have pointed out the necessity of 8U(;h an in- 
vestigation on a plant of so great ectonomic importance. The present paper 
is a brief abstract of a much larger thesis which records the result of my 
researches in 1910 11. The complete MS. has been lodged in the Dominion 
Museum, Wellington, where it may be consulted by any one who wishes 
to carry on further research on Phormium. The whole paper is itself finly 
introductory, as a complete knowledge of Phormium can be obtained only 
by means of careful observations extending over sc^vcral ye^irs. It must 
also be pointed out that my work on Phormium has be(‘n almost entirely 
from the botanical standpoint. 

The following, then, is a brief outline of the paper : 

Historical. 

The first part is mainly historical, and deals with previously ])ubli8hed 
hooks and pamphlets relating to the subject. Some few of these are short 
accounts of points of botanic interest, but for the most j)art they are con- 
cerned only with the qualities of New Zealand flax as a fibre-bearing plant. 
Although Captain Cook and Sir Joseph Banks both mention and shortly 
describe the New Zealand flax, the first really scientific account of Phormium 
was given by Labillardiere, one of the naturalists of the expedition (1791-92) 
of tlie “ Recherche ” and the '' Esporance in search of the ill-fated La 
Perouse. Labillardiere also grew the plant successfully in France, and 
accords it the highest praise. He says, “ The flax of New Zealand holds tbe 
fu-st place among the vegetable fibres known suitable for making rope.’' 

Tiater pa})ers deal mainly with Phormium from the economic standpoint. 
The most important of these is the work of Hector (1872), who under- 
took the compilation of the reports of the Commissioners who were appointed 
by the Government in 1869 and 1870 “ to investigate and report on 
all matters relating to the manufacture and cultivation of New Zealand 
flax.” This is the largest and most comprehensive work on this subject 
that has yet been published. It contains a good account of the cultivation 
of the plant and of its chemioRl properties, but the sections in which it is 
considered from a botanical standpoint must be considered vcr\' unsatis- 
factory. 

To this historical sketch I have added a short account of the history 
of the flax industry and a brief outline of the chief processes concerned 
in the preparation of Phormitnn fibre, with the state of the industry at 
the present time. 

The next section deals with the Phormium swamps and with the culti- 
vation of the plant. It is enough to state here that Phormium has never 
been extensively cultivated in New Zealand, although it is well known 
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that much more fibre, and fibre of better quality, is produced from culti- 
vated plants. This is due to the fact that millers will not make plantations 
while the large natural Pfiormmn swamps exist. 

DiscussfoN OF SpKCiPic Characteks. 

There has always been a certain amount of discussion with regard to the 
number of 8})ecie8 in the genus PhormUnu. Hooker (1853) comes to the con* 
elusion that tliere is but one species, but almost all later botanists recognize 
two- P. tencLT and P. CookiauitifK In my study of various varieties 1 
have found that the two species cannot be absolutely separated. After 
carefully noting the characteristh^s of each variety, 1 attem])ted to put 
these varieties in some order, and was at oiH'e struck by the remarkable 
continuity of the variation. There is, indeed, a perfect chain of forms 
more or jess closely connected, and the chain is unbroken in passing from 
“ loMT ” to “ CookiaHfmt ” varieties, for “ passage forms ’’ link the two 
species. That this chain is real will be seen in my classification of varieties, 
tiiough, no doubt, there are yet many links to be added. Howovei, T 
decided to group my varieties under the two species now recognized, for 
the following reasons 

In the first place, it will be seen that forms at one end of the chain are 
vastly different fi*om those at the other end, and this would perha})H warrant 
the retention of the two speiufic names, tltough, of course, this method 
is wholly artificial. For this 1 liave the authority of Hooker, who, in divid- 
ing the genus into two species, says at the same time that he considers them 
to he but “ races of one plant.*' Then, again, I have made many attempts 
to cross-pollinate extreme forms, and have failed to obtain any results. 
This is certainly an additional reason for retaining the two spef'ific names. 
The chief differences between two forms, one from eacli end of my series 
of varieties, may be taken as the differences between P. tenas and 
P, Cookifififnn. These are. - • 

(A.) Differences in Yegetuthe Characters. 

I. Habit. - P. t^nax, on the whole, may be said to have an erect habit, 
though ill many varieties the leaves are more or less drooping at the tip. 
The fans are generally set fairly widely apart, and the leaves clasp one 
another very closely at tlie base, this being one of the reasons for the 
more upright habit. P. Cookianam, on the other hand, has a very driKiping 
habit, the fans are more closely set, and the leaves do not clasp each other 
closely at the base, but fall apart at a very short distaiu^e from the base. 

II. The leaves of /^ tenax are stiff and rigid, this being the principal 
reason for the erec t habit. They are 4 14 ft. long and 2 5^ in. broad, 

(a.) The “ batt,'' or clasping sheath-like lower portion of the leaf, is very 
heavy and, long, scjmetimes being as long as the blade. Its inner surface 
is more or less brightly coloured, the colour varying from a faint orange- 
pink to a deep orange. There is generally a fairly large quantity of gum 
between the two halves of the butt. Very often there is a purple tinge 
on the outer surfaces at the base. 

(b.) The Hade is. dark green, the lower surface being glaucous. 

(1.) The apea? is obtuse or acute, and in mature leaves the tip is split 
into two for several inches. 

(2.) The ked is very much thickened on the lower surface, and is brightly 
coloured with a colour corresponding to that of the margins. 
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(3.) The margins are thickened, and brightly coloured orange, red, brown, 
and black, and there w a tendency for the colour to “ run in ” — that is, 
to extend for Home distance in towards the central part of the leaf. This 
occurs only on the upper surface. If this is the case, the >vhole tip of the 
leaf then has the same coloration. 

The leaves of P, Cookianum are much less rigid, and consequently are 
^11 drooping. They are shorter, rarely being more than 5 ft., long, and are 
much narrower (1 in.). The edges of the leaf are inclined to curl back- 

wards. 

(a.) The hiUt is not so heavy, and is shorter. The inner surface is quite 
white, or, in rare cases, has a .slight pinkish tinge, and there is very little 
gum. 

(b.) The Ma4ie is ])ale green, and the lower surface is rarely glaucous. 

(I.) Tlie apex is acuminate, and not so inclined to split into two 
halves. 

(2.) The keel is le.ss thickened, and is of a pale-yellow cohuir. 

(r3.) The margins are not thickened, but arc translucent, and are of a 
very jiale yellow colour. The uuthickened margins probably account for 
the tendency of the edges to curl outwards. 


(B.) Differences in Fhristic. Characters, 

III. P. tenax does not flower as a general rule for many years, and then 
generally sends up comparatively few flower- stalk s ; while P. C(x>kiannm 
very often flowers long before the leaves have reached maturity, atid its 
flower-stalks are much more abundant. 

IV. The in flare see nx'c (flower-stalk) of P. tenax is erect, stoiii, and tall, 
sometimes reaching a height of 18 ft. It is pur})le in colour, is glabrous, 
and has abundant bloom. The bracts are very large, espe<‘ially those on 
the lower part of the stalk, and their inner surfaces are oraitge in colour. 
On (mttiiig the stalk, sap of a deep-orange colour is expressed. 

The flower-stalks of P. Cftokinnam, on t he otlier hand, drmip in all dire<’- 
tions. They are slender, and much shorter than those of P. fenax, for they 
are rarely more than 6 ft. in height. The stalks taper min-h more towards 
t he apex than do those of P. tenax, and there is rnueh less bloom, and, indeed, 
in some it is quite absent. The bracts are smaller, and are of a yellowish- 
green colour ou the outside and quite white within. Tlie sap is a pale- 
yellow colour, and much less is expressed on cutting. The panicle of flowers 
is much smaller. 

V. Tlie flower of P, tenax U a dull red or an orange- red in colour, and 
J 2 in. long. The three outer perianth -leaves are much deeper in colour 
than the three inner, which are yellow as the flower first opens, but which 
afterwards become a bright orange-red. They are either quite erect or 
slightly recurved at the tip. 

The flowers of P, Cookianum^ are much narrower and slightly shorter 
than those of P, tenax (1-1 J in.). . The three outer perianth- eaves are of a 
bright orange colour, aud the three inner on opening are of a decided green 
tint, which afterwards becomes a light greenish-yellow. The inner perianth- 
leaves are much recurved at the tip, and are much less brittle than those 
of P, tenax, 

VI. The capsules (seed-pods) of P, tenax are erect or slightly inclined, 
stout, trigonous, 2 A in. long, and not twisted. In P, CooUanam they 
are long (4-7 in.), pendulous, and very much twisted. 
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The chief variations whieli have been taken into account in niy classi- 
fication of the varieties of Phormiwm are, — 

Ykgetative Characters. 

I. HahU., — The plant may be quite erect, slightly drooping, or veiy 
drooping. The fans may be closely set together or wide apart, and the 
leaves of each fan again may be close together or loosely arrangexi. 

II. The leavefi may be rigid or quite flaccid. (It must be noted here 
that oven if the leaves are drooping they are not necessarily flaccid. One 
variety, N<». 9 of m> list, for instance, has firm leaves, with abundant and 
strong fibre, and yet the leaves are drooping.) They may be dark, bright, 
pale, or yellow green. 

(a.) The huti varies in length and in stoutness. There may be little 
or much gum,” and the inner surface may be white, piiik, or deep orange. 

(6.) The WWc varies in length, widtli, thickness, and colour, and its 
inferior surface in amount of bloom. 

(1.) Its apes may be entire, split into two along th(^ midrib, or split 
into several ribbons. It may be obtuse, acute, or acuminate (tapering 
gradually to a point). It may be of the same colour as the rest of the blade, 
or coloured similarly to the margins. It may ])e rigid or quite soft, and 
may he curved inwards, straight, or curved outwards. 

(2.) The keel varies in thickness and in colour. 

(3.) The margintt vary in thickness and in colour, the usual colours being 
bright orange, red, maroon, brown, and black. The margins only may be 
coloured, or the colour may run in ” on the upper surfa(^e, sometimes 
to a depth of some millimetres. 

Floristio (Characters. 

III. Time oj Flower i fig. — There is u great differenct* in the time of 
flowering of the varieties, and this appears to b(* constant for each variety 
in any one locality. 

IV. Injloreseermsr These vary in number, colour, height., stoutness. 
They may be erec^t, slightly inclined, or iiuJined at various wide angles. 
The bracts vary in size and colour. The secondary and tertiary branches 
vary in length. The* tij) of the inflorescence may be straight or bemt over. 

V. The JlowerH vary in number, size, colour, and shape. 

VI. The mpttules vary perhaps more than any other part of the })lant. 
They may be stout- or slender, straight, slightly twisted, or very much 
twisted. It must he noted here that not only the pendulous capsules are 
tMristed. but many which are quite ercict have a decided twist. 

(b.ARSIFICATlON. 

Ar I have stated above, I have retained the two specific names -P. 
tenas and P. Oookmnum. P. tenax I have divided into five groups, which 
are again subdivided into a number of varieties which I have simply num- 
bered, since names might cause confusion, There are twenty-live of these 
varieties included in P. tenax. Then follow five varieties which are con- 
sidered as forms intermediate between the two species, and finally eight 
varieties of P. Cookianum which are included in one group. 

The larger groups have been classified mainly according to habit, while 
varieties are distinguished mainly by floristic characters, though vegetative 
characters have not been neglected. 
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Thr following i« a brief outline of the claasification :* - 

Phorm in nt tenax . 

(rtonp A (aeven varietieft). 

I. Habit, erect ; funw w(‘ll separated. 

IT. Leaven, light green, rigid ; butt only slightly reddish : margin 
narrow, distinct, and thickened. 

IV. I njiorescencett, erect, stout, straight. 

V. Flower, dajk red. 

VI. Capsules, erect, stout, straight. 

Group B (three varieties). 

I. Habit, inner leaves ere<*t, out»er drooping. 

IT. Leaves. light green, rigid, very wide, shorter than those of A ; butt 
very red ; margin “ running in.*’ 

IV. I n florescences, more numerous than those of A. stout, straight. 

V. Flowers, darker red tlian in A. 

VI. Capsules, very numerous, erect, stout, straight. 

Group C (four varieties). 

I. Habit, drooping, especially outer leav<*H ; fans more closely set. 
II. Leaves, dark green, not rigid ; margins narrow, distinct, and 
thickened ; butt of medium redness. 

IV. Injlorescences, numerous, tapering scorpioid. falling in all directions. 

V. Flowers, dark red. 

VI. Capsules, inclined at various angles, straight and narrow. 

Group D (ten varieties). 

I. Habit, erect ; fans closely set. 

II. Leaves, very narrow and rigid : butt of medium redness, 

IV. Inflorescences, few, erect, short and straight. 

V. Flowers, dark red. 

VI. Capsules, erect, short, straight, flattened »m top. 

Group E (three varieties). 

I. Habit, drooping ; fans closely set. 

II. Leaves, long and wide ; margins narrow, distinct, and thic'kened ; 
butt of medium redness. 

IV. Inflorescences, numerous, spreading in all directions, straight, 
tapering, and somewhat slender. 

V. Flowers, bright red or yellowish red. 

VI. Capsules, erect, long, narrow, generally slightly twisted. 

Orailalion Forms. 

Group F (five varieties). 

I. Habit, fairly erect; fans closely set. 

II. Leaves, light green, narrow, thin, and flaccid ; margins narrow, 

distinct, unthickened, and inclined to curl backwards ; butt 
of medium redness. 

IV. Inflorescences, numerous, short, erect, and slender. 

V. Flowers, dark red. 

VI. Oa/psules, stout, short, erect, straight or twisted. 
d-VTsanii. 
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Phormium Cooktamm, 

Group 0 (eight varieties). 

I. Habit, very drooping ; fans closely set. 

II. Leaves, pale green, narrow, short, thin, flaccid ; margins translucent 
pale yellow, unthickened ; leaves curl backwards ; butt white, 
short, little gum. 

IV. Inflorescences, numerous, short, tapering, drooping in all directions, 
stalk sometimes green. 

V. Flowers, short, yellow, inner perianth-leaves much recurved at tip. 

VI. Capsules, long (4-7 in.), pendulous, and very twisted. 

Development. 

After the classification follows a fairly long accjount of the development 
of Phormium, This includes des(U‘iptions of the anatomy of various parts 
of the young plant at successive stages in its development. It ends with 
a full anatomical account of the mature leaf. This chapter is illustrated 
with drawings of sections of different parts of the leaf. 

Pollination. 

My experiments in pollination were carried out with as much care as 
possible, but it is well known that mistakes easily occur in these experi- 
ments, and I hope to verify my statements at a later date. In my paper 
I have stated that as the result of my investigations I have found — 
(1) That Phormium is not self-fertile; (2) extreme forms of P. iermx and 
P. Gookianum cannot be crossed ; (3) cross-pollination is easily effected 
between varieties which are closely related. 

The Diseases of Phormium. 

The main diseases are merely shortly described, as they would form a 
large subject for research. I have appended a list of varieties which exhibit 
ability to resist fungus diseases. 


The Fibre. 

This section includes a description bf the fibre-content of the varieties, 
with a table of the raeasuremonts of the diameter of the fibre and the cavity 
for each variety. It also gives an account of experiments on the expansion 
and contraction of the fibre of New Zealand flax and manila hemp. 

When explaining the principles followed in the classification I have 
stated that the Maori system was entirely artificial, since it was based on 
one character only, and that a character of slight botanical importance — 
namely, the quality of fibre. After I had arranged my varieties in their 
groups I sent leaves of all the varieties to be milled and graded, and was 
surprised to find that almost all the varieties of each group fell into the 
same grade. 

The remainder of the paper is concerned with general conclusions and 
with a full bibliography of works dealing with Phormium, In addition to 
the MS. there is a fairly large set of plates and photographs illustrating the 
chief statements made in the text. 
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Art. VII. — PlatU- habitats Hitherto Unrecorded 
By B. C. Anton, F.I.O., F.C.S. 

\Rmd before. Ihv Wellington Philosophical Society, 2Hlh October, /UN,] 

Lepidium tenuicaule T. K. Wharekaliii Bay, Kapiti iBland. 

var. nmioi' ( 'heeseiii. Near trig, station on Kapiti Island. 

Hymenmvthera orassifolia Hook. f. On littoral rocks, Kapiti Island, and 
Motungarara Island. 

obomfa T. K. On coastal crags near Toepiro Stream, Kapiti Island, 

at Somes Island, and at Bcatoun Heads. 

Pittosporum cornifoliutn A. riinn. Epiphytic on forest-trees, west side 
Kapiti ligand. 

Eleomrpns dentaliis Valil. In forest, Wharekahu Bay, Kapiti Island. 
Pelargoulnm anstrale Jacq. Motungarara Island, near Kapiti Island. 
Eugenia ntaire A. Cunn. In swampy parts, Wliarekalni Bay, Kapiti Island. 
Epilohinw alsinioides A. ('Unn. On cliffs, west side Ka))iti Island. 

Facheia excorlicala Linn. f. Waterfall (h-eek, Kapiti Island. 

Tdragonia trigyna Banks k Sol. Motungarara Island and Kapiti Island. 
UancMs brach tains SieK. On coastal cliff-faces, Kapiti Island. 

Uoptvsma lucida Forst. Waterfall Creek, Kapiti Island. 

— Cnnninghawii Hook. f. 'j'okaniapuna Island, near Kapiti Island. 
rotnndifoUa Hook. f. Kapiti Island. 
propinqna A. (’unn. ('ommon on Kapiti Island. 

• - foelidissima J<\»r8t, On higher }>arts of Kapiti Island. 

Colettsoi Hook. f. In bush, Waterfall Creek, Kapiti Island. 
yvrtem selxdosa Hook. f. Highest parts of grass uplands, Kapiti Island. 
(rolium umbiosiiw Bol. On western cliffs, Kapiti Island. 

Erechtites argtda D.(\ Kapiti Island. 

sscahernh Hook. f. Motungarara Island, near Kapiti Island. 

Seiiecio Kirkii Hook. f. * In high forest, Kapiti Island. 

W ahlenbergia gracilis A. D.C, Kapiti Island. 

saxicoh A. D.(\ Kapiti Island and Motungarara Island. 

Olea lanceolata Hook. f. Waterfall ('reek, Kapiti Island. 

JHchondra brevi folia Biich. Motungarara Island and Kapiti Island. 

Solanutn nigrum Linn. Growing on beach, Kapiti Island. 

Verojhim ntacroitra Hook. f. var. Qookmna^ Cheesem. Coastal parts Kapiti 
Island. 

- — parmfLora Valil. Edge of bush on high country, Kapiti Island. 

Uiophylla Cheesem. Shores of (^ook Strait, between Island Bay and 

Terawhiti. 

Mnehlenheckia ephedrioides Hook. f. Cawthron Park, Nelson ; near Seatoun 
Heads, Wellington, Dr. L. (’ockayne and B. C. A. 

Litsaea caUcaris Benth. & Hook. f. Te Kuiti, B. (J. A. ; Mokau, E. P. Turner. 
Knighiia exceUa R. Br. Wharekahu Bay, Kapiti Island. 


*Tho information relating to tho Kapiti Island habitats waB obtainod during a 
tbroo days’ visit to that island with Mr. B. Phillips Turner, F.R.G.S., in January, 1912. 
To him and to Mr. and Mrs. Bennett, our hosts, are my best thanks due for a most enjoy- 
able excursion. Much help and enjoyment was tlerired on the island from a stu^ 
of the ” Report on a Botanical Survey of Kapiti Island,” by Br. L. Cockayne, F.B.B. 
(1907), who was, unfortunately, unable to visit a portion of the island for lack of a boat. 
The time of his visit was Ootol^r, and therefore rather early for recogniaing many plants 
with certainty. Our visit was in these respects more opportune. 

8 * 
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IJrtioa incim Poir. Kapiti Island. 

Parietaria debilis Forst. In damp ground, Kapiti Island. t 

Dendrobinm Cunningharnii Lindl. On forest-trees, Kapiti Island. 

Earina mucronata Lindl. Waterfall Greek, Kapiti Island. 

Thdytnitra nniflora Hook. f. Kapiti Island. 

Pterostylis aiuttralis Hook. f. Wharekahu Bay, Kapiti Island. 

Cdadenia minor Hook. f. On high spurs, Kapiti Island. 

ChilogloUis oornuta Hook. f. In high forest, Kapiti Island. 

Oastrodia Cunnifighawii Hook. f. In forest, Kapiti Island. 

Phormiinn temx Forst. Motungarara Island, near Kapiti Island. 

J uncus paUidus K. Br. Kapiti Island. 

Gahnia paucijlora T. K. In forest, Kapiti Island. 

Carex piimila Thunb. Motungarara Island. 

Microletui stipoules R. Br. Forms a sward on the high levels, Kapiti Island. 
Deyeuxia Forster i Kunth. Kapiti Island. 

Billardieri Kunth. Kapiti Island. 

Poa caespUosa Forst. Wharekahu Bay. Kapiti Island, and Motungarara 
Island. 

— imbecilla^ Forst. Among upland scrub, Kapiti Island. 

Atropis stricta Hack. Motungarara Island and Kapiti Island. 

Unheocrded Filioeh and Lycopodiaoeak at KAPiTt Island. 

HymenophyUum muUiJidum Swartz. 

- subtilissimum Kunze. 

Trichomams vemsum R. Br. 

Asplenium flabeUifolium (vav. 

Nephrodium decomposUum R. Br. 

glabellum A. Gunn. 

- - hispid urn Hook. 

Pcdypodium amlrah Mett. 

yrammitidis R. Br. 

Curminghamit Hook. 

Ttnesipteris tannensis Bernh. 

Indigenous Plants of the Ruahine and Kaimanawa Mountains.* 
Ranunculus lappaceus Smith. Ruahine Mountains. 

rividaris Banks k Sol. Ruahine Mountains. 

ClerncUis indimsa Willd. Taruarau River Gorge, Kaimanawa Mountains. 
parvijhra A. Gunn. Whisker’s Bush, Feilding. 

Cedthu novae-zealandiae Hook, f . Mount Makorako, Kaimanawa Mountains ; 
5,00C) ft. 

Hymenanthera crassifolia Hook. f. On limestone country, west side of 
Ruahine Mountains ; 3, 000 ft. ^ 

Mdicytus mu^arUhiis Hook. f. West face of Ruahine Mountains, on Rangi- 
tikei River ; 1 ,650 ft. 

— ^ — ratnijlorus Forst. Taruarau River Gorge, Kaimanawa Mountains. 
Pittosporum Ralphii T. Kirk. Boyd’s Bush, near Kuripapanga, Kaimanawa 
Mountains. 

tmui/dinm Banks & Sol. Boyd’s Bush. 

Plagianthus betidinm A. ijunn. West face of Ruahine Range ; 1,800 ft. 


mipplementary to that given in my paper in Trans. N.Z. Inst., vol. 46, 

p. 43, 1914. 
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Hoheria poptdnea A. Cunn. Taruarau River Gorge, Kaimanawa Mountains. 
OeraMum dissectum Linn. var. auMrale Benth. West face of Ruakine 
Mountains. 

Geum leiospermum Petrie. Reporoa bog, Ruakine Mountains; 3,000ft. 

Now recorded for tke fii’st time in tkc Nortk Island. 

Drosera apathidata Labill. Reporoa bog, Ruakine Mountains ; 3,000 ft. 
Lepton j)ermum erimiden A. Rich. Taruarau River Gorge, Kaimanawa 
Mountains. 

Oreomyrrhis andicola End). Mount Makorako, Kaimanawa Mountains; 
5,700 ft. 

Aciphylla squarrosa Forst. West face of Ruakine Mountains ; 1,500 ft. 
var. minor. Reporoa swamp. 

Coprosnui grandifdia Hook. f. Boyd’s Busk, Kaimanawa Mountains. 
Panax anomalvm Hook. Limestone country on Mount Aorangi, Ruakine 
Mountains. 

— - ~ arbor eum Forst. Taruarau River, Kaimanawa Mountains. 

Coprostna lucida Forst. Boyd's Bush, Kaimanawa Mountains. 

— Cunninghamii Hook. f. West side of Ruakine Mountains; 1,800ft. 

— rhamnoides A. Cuun. Boyd’s Busk, Kaimanawa Mountains. 

— rrasn'^olia (V3I. TaruArau River Gorge, Kaimanawa Mountains. 
rotondifolm Hook. f. West side of Ruahine Mountains ; 1,800 ft. 
rubra Petrie. West side of Ruakine Mountains; 1,700ft. 

acerona A. (^unn. Taruarau River Gorge, Kaimanawa Mountains, 

Ruahine Mountains. 

Anpenda perpusilla Hook. f. Reporoa bog, west side of Ruahine Mountains ; 
3,(KK) ft. 

Braehycomc odorata Hook. f. Kaimanawa Mountains. 

Layeno'phora Fwsieri D.C. West side of Ruakine Mountains. 

Olearia nummularifolia Hook. f. Mount Otupae, Ruakine Mountains. 

forfuracea Hook. f. Mount Otupae, Ruakine Mountains. 

Onaphalium sabrigidum ('pi. 3,8(X)ft. on Mount Aorangi, Ruahine Moun- 
tains. 

Travetnii Hook. f. Kaimanawa Mountains. 

Erechtiten prenarUhaides D.C. Taruarau River Gorge, Kaimanawa Mountains. 

gaadridentata D.C. Taruarau River Gorge, Kaimanawa Mountains. 

Seneoio Odennoi Hook, f. Taruarau River Gorge, Kaimanawa Mountains. 
Microseris ForHeri Hook. f. Ruahine Mountains. 

Taraxacum oj^nale Wigg. Ruahine Mountains. 

PhyUachne vdeneoi Berggr. Mount Makorako, Kaimanawa Mountains; 
5,700 ft. 

Myrsine VrvtUei A. D.C. Taruarau River Gorge, Kaimanawa Mountains. 
Myosotin eximia Petrie, MS. On limestone scarps and talus slopes. 
Mounts Aorangi, 9*800 ft., and Mangaohane, 3,6(X)ft., RuaUne 
Mountains. 

Oalystegia tuguriorum R*. Br. West side of Ruahine Mountains ; 1,650 ft. 
PlafUago unijlora Hook. f. Upper Taruarau River, Kaimanawa Mountains. 
Sderanthm biflorua Hook. f. Mount A^orangi, Ruakine Mountains ; 3,800 ft. 
Pimdea longifdia Banks ft Sol. Taruarau River Gorge, Kaimanawa 
Mountains. 

Tupeia antarolioa Ckam. ft Schl. On Pittoaporum tmui/dUum^ Mount 
A^angi, Ruahine Mountains. 

Audratina^puaula Gtaud. Mount Aorangi, Ruahine Mountains 
Pcdaearpua famiginaua D. Don. Boyd’s Bush, Kaimanawa Mountains. 
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Podocarpm spicatus R. Br. Boyd’a Bush, Kaimanawa Mountains. 
Dacrydium cupressinum 8ol. Boyd’s Bush, Kaimanawa Mountains. 

Earina mdumnalis Hook. f. Tukutuki River, Ruahine Mountains.Jg^ 
Microtis ponrifdia R. Br. Ruahine Mountains, Kaimanawa Mountains. 
Phormium Cookianvm Le Jolis. Taruarau River, Kaimanawa Mountains. 
Herpdirion notJoe^zealandiae Hook. f. Reporoa bog, Ruahine Mountains; 

3.000 ft. 

Luzi/la Cclensoi Hook. f. Mount Makorako, Kaimanawa Mountains; 

5.000 ft. 

Typha angustifolia Linn. Taruarau River. 

Cladiuni Sindairii Hook. f. Taruarau River Gorge, Kaimanawa Mountains. 
VatUhiera C, B. Clarke. Taruarau River. 

Echinopogon ovatus Beauv. Taruarau River Gorge, Kaimanawa Mountains. 
Deyeuxia Forsteri Kiinth. Taruarau River Gorge, Kaimanawa Mountains. 

setifolia Hook. f. Parke’s Peak, near Makaretu, Ruahine Mountains , 

‘'l,0(K)ft. 

DicJidachne crinita Hook. f. Taruarau River Gorge, Kaimanawa Mountains. 
Koderia Kifrtzii Hack. Mount Makorako, Kaimanawa Mountains. Now for 
the first time recorded in the North Island. 

Poa imhecUla Forst. Mount Makorako, Kaimanawa Mountains ; 4,000 ft. 
Agropyrim scahrnm Beauv. Mount Aorangi, 3,900 ft., Ruahine Mountains ; 
Taruarau River, Kaimanawa Mountains. 


Akt, VIII. — Notes OH Comparativdy Recent CJuinges in the Vegetation of 

t?ie Taupo IHstrict. 

By the Rev. H. J. Fletcher. 

[Read before the WeUingion Philosophical Society^ 28th Ocloberp 19J4.] 

In separate publications, from the time of Bid will’s “ Rambles in New 
Zealand” (published in 1841, although written in 1839) right up to the 
present time, Taupo has had its share of notice ; but, as far as I am aware, 
no one has written about the changes that have taken place in the appear- 
ance of the country at the northern end of Lake Taupo during recent times. 

There is a popular delusion abroad that an eruption of red-hot pumice 
from some centre not specified destroyed most of the vegetation around 
Taupo, with the exception of some of the isolated patches of forest such as 
may be seen at Opepe, Oruanui, Tauhara, and many other places. 1 wish 
to show in the following notes that the forest at one time covered the whole 
of the country around the lake, and that the forest has been destroyed by 
human agency ; and, further, to show that there has been no great change 
in the configuration of the Taupo country for many centuries. 

The Taupo countiy at the present time, with the exception of the 
patches of bush mentioned above, is covered with what is popularly called 
scrub, tussock, and fern. The scrub is mainly composed of Leptospermum 
soopariunif Leptospermum cricoids, Coriaria rusdfdia, Styphdia acerosUf 
OauUheria, and Dfocophyllum* Of these, the Leptospermum scoparium and 
Leptospermum eriooides form the main growth, with the Styphdia acerosa 
and OaMeria forming thick matted growths among them. The Coriaria 
rusdfdia grows in among the other scrub in clumps, and is noticeable for 
piiles over the landscape by its dark-green foliage showing above the lighter 
green of the Leptospermum scoparium and Leptospermum erieddes. The 
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Jkacophijllum has Home large areas all to itself, but it is also found in single 
plants among the other scrub. The tussock is fast disappearing; it is 
giving place to Leptospermum scoparkm and Lcptospermum cricoid^. The 
common fern or bracken {Pferis aqmlina) grows on the edge of the patches 
of forest in a thick rank growth, in gullies, and on the hillsides with 
Lcptospermum. 

The country has changed very much in appearance during the past 
few years. Thirty years ago the greater pail; of the land to the north and 
east of the Taupo Township was covered with tussock. When fires de- 
stroyed the tussock a growth of Leptospermntn sprang up in its place and 
intu’eased so rapidly that now it is hard to realize that where the Lepto- 
sperntam now blooms the tussock once held undisputed sway. 

This change is one of the cycle of changes now going on. If the Lepto^ 
sj ter mum escapes the ravages of fire for any period above fifteen years, 
the beginnings of forest growth are seen in the young Goprosma, Pitto- 
sporum, and Nothopanax taking advantage of the shelter afforded by the 
ly'pfospermnm to obtain a start in life. These throe families of plants 
me the forerunners of others, and where the scrub escapes the ravages of 
fire for a lengthy period nature is hastening to reclothe the country with 

ancient forest. 1 use the term reclothe” because within the memory 
of men still living the old forests extended over a much greater area than 
ut present. There is an old Maori now living at Oruanui who remembers 
the time when the Oruanui Forest extended right on to the edge of the Taupo 
Lake at Rangatira. The proof of this was to be seen all over that portion 
of the country up to the last few years. The remains of the burnt logs, 
mostly PodocAirpus totara^ were collected by the European residents of 
Taupo, and used as firewood. The last load, as far as I know, was brought 
ill in 1895; but in the more secluded gullies, and where they have escaped 
tlie frequent fires, they are still to be seen. Mr. T. McKinley, who has a 
pastoral lease over a portion of the country mentioned above, has used 
nothing else for fencing-posts tlian the old charred Podocarpiis totara logs. 

A short time before his death, in 190(), an old Taupo Maori named 
Tahau told mo that in the days of his grandfather the clumps of forest 
now known as Opepe, Motukino, and Tauhara were all connected, and 
extended over a very large area. It extended out towards the Rangitaiki, 
the source of the Pueto, the Waikato River, between the present Township 
of Taupo and the Aratiatia Rapids, and on to the Taupo Lake at Whare- 
waka. The evidence of this is to be found in the remains of totara logs 
over all the country mentioned. The old man was between seventy-five 
and eighty years of age when he died, and if we reokon the boyhood of his 
grandfather at fifty years prior to his own birth it gives a period of 12p 
years back from 1900 to the existence of this extensive tract of forest. 
On the strength of the positive evidence here given we cannot resist the 
conclusion that in other parts of the Taupo country where the burnt logs 
are found they must be taken as conclusive evidence of the existence of 
forest there within very recent times. 

The destruction of the forest came about in a very simple way. The 
staple food of the Taupo Maoris in pre-pakeha days was fern-root, the 
rhizome of Pteris aquilina. Great quantities of this starchy root was dug 
up in its proper season every year and stored for use. The best fern-root 
grew on freshly burnt bush country, and to provide this they were in the 
habit of burning fresh patches of bush as required. They were accustomed 
to break down the light scrub and burn it when sufficiently dry. The 
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fires would destioy the standing timber, and would often spread much 
farther than intended. In this way the large forests of the Taupo country 
have been reduced to their present dimensions. These forests can be 
taken as sufficient to show that no great change has taken place in the 
sui'faoe configuration of Taupo during their time of growth. And as it is 
usually admitted that the New Zealand forest growth is very slow, it is not 
too much to place the beginning of the forest at over a thousand years ago. 

Up to this point we are on firm ground, but how much further back 
than the date given above to the beginnings of forest growth it is impossible 
to determine. The Maori occupation of the country around the lake prior 
to the time of Ngatoroirangi. Tia, and others of the Arawa people is 
extremely doubtful ; and no other evidence beyond theirs is known to exist. 

The forest gives no indication of many generations of large trees. The 
shallowness of the humus in the forest will not admit of the idea of the 
decay of generations of the larger forest-trees, and the contours of the 
country are so sharp that it is quite evident the change from one deposit 
of pumice to a covering of some kind must have been very rapid. Perhaps 
the order of change was the same as w^e have given above — fern, tussock, 
scrub, forest. 

Beneath the surface pumice for several miles around the Township (»f 
Taupo there is a deposit of volcanic m\id, veiy muc^h like the mud from 
the eruption of Tarawera in 1886. This mud can be traced in all the road- 
cuttings leading out from Taupo. On the old Atiamuri Road from Tauj)o 
via Oruanui it appears in every cutting, low down in the valleys as well 
as high up on the hills. It is very noticeable on both sides of the Waikato 
River near the bridge at Taupo. Beyond Oruanui, on the Mokai Road, 
it is seen for only a short distance, not quite two miles from Oruanui. On 
the Rotorua Road, via Wairakei, it can be found for over six miles beyond 
Wairakei. On the Napier Road it can be traced from the edge of tlio 
Taupo Lake to Opepe. The deposit is not found at more than 7 ft. below 
the surface, except near the edge of the lake, and in many places it is only 
a few inches. The average depth may be reckoned at 3 ft. 

The existence of this stratum of mud at such a depth shows that the 
surface configuration of the country was almost the same prior to the 
eruption as it is now. 

The source of the mud seems to have been some point near the explosion 
craters at Rotokawa, the deposit, as far as can be traced, having somewhere 
about the same thickness at points equally distant from that centre- 
Taupo, Wairakei, and the hills above the Aratiatia Rapids on the western 
side having about the same thickness of mud; Oruanui much less; and 
still farther away from Rotokawa it is not found for more than two miles 
on the Mokai Road. 

There are other questions connected with the age and appearance of 
the country that the writer does not feel competent to deal with. For 
instance, the* streak of mud we have mentioned appears low down near the 
present level of the lake, and at least 800 ft. above it. Yet the terraces 
which mark old lake-levels are formed in the pumice which is on top of 
the mud. This is very noticeable in the case of the terrace at 120 ft. above 
the present level. This seems to indicate that when the mud was deposited 
the surface features were almost the same as at present ; that a lake was 
formed and rose to a considerable height above the present level — ^how high 
we cannot at present determine ; and that the lake gradually receded, leaving 
terrace formations, more or less distinct, until it reached its present level 
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Art. IX. — Preliminary Note on the Protoaorm of Lycopodium laterale 

R. Br. Prodr. 

By J. E. Holloway, M.Sc. 

[Emd before the PhiloHo/thicnl hiatitute of Canterbury. ‘Jnd December. 

It iH well known that in the embryo plant of Lyco])oditun cernuum, and also 
in tliose of L. inundaf um and L. salakense. the development of the tuberous 
organ termed the '' protocorm is an important phase in the ontogenv, 
bridging over the period betw^een the early stage in which the embrv'o 
plant is wholly dependent upon its parent prothallus, and its subsequent 
development, in which it has obtained independence through the establish- 
ment of a root-system. Moreover, in the related genus, PhyUoylossum. a 
protocorm is present, and this plant has been spoken of as “ a permanently 
embryonic form of Lycopod,” for the protocorm is there not a temporary 
organ, but the plant-body proper. 

The Lycopod protocorm is the subject of widely differing interpretations. 
The first of these, and one which invests this organ with considerable interest 
and importance, is that it is a highly primitive organ, and represents an 
ancestral phase in the evolution of the free-living Lycttpodimn sporophyte, 
and perhaps also in the evolution of vascular plants generally (Treub). 
A second interpretation is that the protocorm is not to be regarded so 
much a primitive organ as an opportunist growth, and that, even if it does 
play an important part in the establishment of certain Lycopod embiyos, 
it is not to be regarded as representing a phylogenetic feature in the Lyco- 
'podiaesae. and still less in vascular plants as a whole (Bower), A third 
interpretation has more recently been put forward, which, taking into 
account the great development of the stem in Palaeozoic Lycopods, and 
being unwilling to regard the protocutrm either as a highly primitive organ 
or as a mere parenchyma terns swelling, would look upon it as a modified 
form of stem due to reduction (Brown, “New Phytologist,” vol. 12. p. 222, 
June, 1913). 

In view, therefore, of the puzzling nature of this organ, it is interesting 
to note that it has been found in yet another species of Lycopodium-- viz., 
L. laterale — and that it there assumes a much greater size, and plays a much 
more important part in the establishment of the young plant than in the 
other species of Lycopodium, in which it has been recorded. 

In a paper entitled “ A Comparative Study of the Anatomy of Six New 
Zealand Species of Lycopodmm ” published in the Transactions of the New 
Zealand Institute, vol. 42, 1910, the Mrriter gave a sho/t account of the 
protocorm of L. laterale, with five small figures (figs. pi. xxxi). No 
definite conclusion was there reached as to the interpretation of the proto- 
corm. The present paper is a summary of the writer’s further observations 
upon this organ. 

The prothallus of L. is of the cernuum type, as is the case 

also for the prothalli of each of the other species in which a protocorm 
has been found, excluding the possibly doubtful case of L. phleginaria* 
At the stage at which the young plant of Zr. latereUe consists of a basal 
protocorm surrounded by two or three protophylls it is similar in a|>pear- 
ance to the young plant of L. cernuum. The succeeding stages in its 
development are, however, noteworthy. The protocorm grows sideways, 
owing to the lati^al development of two new protophylls, whose swollen 
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bases, in the majority of young plants of this age tliat were examined, 
show as a tuberous region separated from the first- formed protocorm proper 
by a more or less marked constriction. In L. oernuum the protophylls are 
all normally developed on the upper side of the small tuberous protocorm, 
and not as a lateral extension of it. The writer has, however, out of a 
large number of young plants of L. cernuwn that he has examined, observed 
that the protocorm in one or two instances showed a distinct tendency to 
grow laterally, one young plant showing seven protophylls on such an 
extended protocorm. In older plants of L. laterale it was observed that the 
original protocorm could often be still distinguished fiom the later-formed 

E rotocormous extension, and that the former easily broke away from the 
itter in the process of cleaning. 

The further growth of the young plant takes place by the continued 
lateral development of protophylls, and the consequent extension of the 
protocorm by their swollen bases, the protocorm increasing in thickness 
the farther from the original end. The protophylls are more or less 
arranged in two rows on its dorsal surface, this arrangement indicating 
that their development, as also that of the rhizome itself, has taken place 
very regularly. The protocormous rhizome thus formed bears ventrally 
a mat of rhizoids. It gradually loses its green colour and semitranslucent 
appearance, and in the fully developed stage has become yellowish and 
opaque and firm, whilst after the dififerentiation of the stem-axis both the 
protophylls and the rhizoids decay away. The rhizome consists of paren- 
chymatous tissue throughout, the cells of the central region being smaller 
and more compact, whilst those nearer the surface are larger, and shew 
air-spaces. A strand of vascular tissue is present in each protophyll, and 
passes down into the body of the rhizome, whore it ends blindly. At the 
stage at which a stem-apex is difierentiat<>d there are from eight to twelve 
protophylls, and the rhizome is from 3 mm. to 5 mm. in length and from 
I mm. to 2 mm. in thickness. In one instance it was observed that the 
rhizome had forked into two equal branches, and that on each of these a 
stem was developing. 

The stem-axis arises at some point on the dorsal surface of the rhizome 
towards its growing end, or even almost at the end itself, and is indicated 
by the aggregation of protophylls. At the same time, vascular tissues 
are initiated from the stem-aj)ex and extend down into the body of the 
rhizome, receiving on the way strands from the neighbouring protophylls. 
In the rhiz<)me these vascular tissues bend round at a sharp angle, and, 
surrounded by a slight zone of sclerenchyma, take a course through the 
body of the rhizqme, though nearer its dorsal surface, towards its growing 
end. The latter at the same time grows outwards and downwards to form 
a finger-like protuberance into which the vascular tissues pass. Thus the 
extension in len^h of the protocormous rhizome is brought to a close by 
the initiation of this exogenously developed first root. The writer has 
observed that in the young plant of L. oernuum the vascular tissues of the 
stem behave in the same way as in L, laterale. They lead down bodily into 
the upper region of the protocorm, and thence decline towards the finger- 
like protuberance of the rhizome, which is the first root, though in this 
species the angle of declination is more gradual than in L, laterale. The 
course of the main vascular strand in its relation to the protocorm just 
described may be compared with what obtains in the young plant of 
L, davatum and other species, where the vascular system does not extend 
into the tissues of the large intraprothallial foot. All subsequently formed 
roots in the yoi|ng plants of both L, laterale and L, oernuum emerge 
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adventitiouftly from the stem, and do not pass through the tissues of the 
protocOrm. The protooormous rhizome of L. laterah is a persistent organ, 
and may he recognized in plants 2 in. or even more in height. It may 
he stated that the protophylls both on the protocorm proper and on the 
rhizome are essentially similar in appearance and structure to the ordinary 
vegetative leaves home on the young stem-axis. In no case either in 
L. laterale or in L. cernumn was any transition between them to he observed. 

L. laterale grows f)n damp peaty ground and around the margins of 
marshes. L. cernaaw and Phyllogiossnm also occur in New Zealand in 
the Auckland Province in much the same kind of habitat, though on higher 
ground rather than in the hollows. During the greater part of the year 
ground of this nature is continuously wet, and holds much water, but in the 
summer months it is liable to be dried up. The view taken in this paper 
is that the large development of the protocorm in L. laterale is an adaptation 
to carry the young plant over the dry season. This would seem to be 
indicated in the continued lateral development of protophylls with swollen 
bases, and by the distinction so frequently to be observed between the 
original protocorm and the protooormous rhizome. The fact that the 
protocorm of L. cerrunnn also occasionally extends laterally as a rhizome 
indicates that the Lycopod protocorm is a plastic organ, and that too 
much stress must not he laid from a phylogenetic point of view upon the 
fact of its normally large development in L. laterale. The writer desires 
rather to emphasize the fact that a well-developed protocorm, which in 
its first stage is of the same nature as that so well known in L, cernuum,, 
has been found also in L. laterale; that it is there correlated with a 
prothalluB of the cernuum type ; and that L. laterale belongs to the same 
subgenus Rlwpalostaehya as do the (»ther members of the Lycopodiaceae 
(with the possible exception of L. phlegmaria) in which a protocorm has been 
recorded.! 


Conclusions. 


1. In L. laterale and occasionally also in L. cernnum (though there to 
a less extent) the protocorm is capable of considerable development, and 
constitutes the plant-body proper for a lengthy period. The vascular 
strand of the stem and first root takes a course through its tissues. The 
rhizome of L. laterale may even branch and give rise to more than one 
stem-axis. 

2. There is a marked developmental distinction in L. laterale between 
the original protocorm and its rhizomatous extension. This suggests that 
the two portions must be interpreted apart from one another. 

3. In L. laterale the manner of development of the protocormous rhizome 
suggests that its large size is an adaptation to carry the young plant over 
the dry season which normally always follows the wet winter season. 

4. In i. laterale the protocorm is associated with the cernuum t 3 rpe 
of prothallus, and this is the case also in the other Lycopodiaceae in which 
a protocorm has been recorded. This type of prothallus has been stated 
on other grounds to be primitive for the genus. The fact that these 
protooormous species belong to two groups in the subgenus 

suggests a certain degree of antiquity for the protocorm within the genus 
Lycopodium; and, assuming the primitive nature of the oemuum type 
of prothaUus, would also suggest that the subgenus Rhopaloetaohya com- 
prises the more primitive members of the lycopodiaceae^ and that the genus 
as a whole should be read as a reduction series rather than as a series which 
has progressed from those forms which show the simpler type of sporophyte. 
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Tranmetiom. 


Aet. X.-'The Ferius and Fern Allies of Mangonai CoatUg, vrith smne 
Notes an Ahnom^d Forms, 

By H. Carsk. 

[Rvad befntc //*f Auckland JnstUutf, 16th Decemfter, 1914.] 

In the New Zealand botanical area, which embraces, in addition to the 
mainland, the outlying group** of the Kermadec Islands, the(-hathain Islands, 
and the islands lying to the south,* there are 138 species of ferns, contained 
in thirty-one genera. In addition, there are twenty-seven varieties named. 
But there are also a good many forms not included in these species and 
varieties, in some cases, no doubt, intermediate forms, in others forms not 
specially distinguished, some of which, in my opinion, are, from their con- 
stancy, worthy of distinction. 

Of the 138 species, there are in the Mangonui County ninety, and oi 
the varieties acknowledged in Cheeseman's Manual of the New Zealand 
Flora ” there are fourteen. 

The names used in this paper are those of the Manual, except in a few 
oases where changes have been made in accoi-dance with the rules established 
by the Botanical Congress of Vienna. t 

Filices. 

Hymenophyllaukae. 

1. Hymenophyllum Linn. 

Twent>' species in Manual, represented by eleven species in Mangonui 
Count}^ 

2. Trichomanes 8mitii. 

Seven species in Manual, represented by five species. 

In sha^d gullies Hymenophyllmn scalirum A. Rich, gi’ows luxuriously, 
especially on trees leaning over the creek. Here, too, are found H. dUa- 
tatanij H. demissum, H. potyanthoSy and others, though by no means con- 
fined to this situation. 

My most recent discovery among these delicate ferns in this district 
was H. Ckeese^nanii. For years 1 have searched for this tiny fern without 
success, always looking for it “ among moss on^ie upper branches of forest- 
trees.” When I did find it, however, it was on the stems of small trees, 
hidden in a dense growth of moss, which Mr. Cheeseman informs me is a 
very unusual position. I have even found it on the shady side of a kauri- 
tree, and, last of all, 1 did find it on the upper branches of a fallen tree. 

H. ferrifginemn Colla. occurs plentifully in damp gullies on the stems 
of Dioksonia sguarrosay not infrequently mixed with Trictiomanes vemsnm 
R. Br. T. renifomie Forst., the “ kidney fern,” occurs plentifully on fallen 
logs as a rule. 

The most interesting among these ferns in this district is T. striatum 
Me^. It is decidedly rare. (Usually it occurs in damn forests^ but near 
Kaitaia, the only place where this fern has been noted in the counly, it is 
growing on deeply shaded clay banks of a creek, and also on the margins 

* “ Manual of the New Zealand Flora,” OheoMeman, preface, p. iv. 

t ‘Notes on Botanical Nomenclature,” OheeHcman, Trans. N.Z. Inst., vol. 40» 
p. 464, 1608. 
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of potholes ” from which ><ijm has l>een dug on the moorlands. “ A very 
remarkable locality, as the species is almost invariably a denizen of the 
deep forest/'* 

(-YATHEAOKAK. 

3. Loxsoma K. 6r. 

One species, not uncommon in district. 

4. Cyathea Smith. 

Pour species, of which two oc?cur. 

5. Hemitelia R. Br. 

One species, which occurs plentifully. 

7. Dicksonia L'Herit. 

Three species, two of whicli are common. 

LoxsofMi Cunninghunrii R, Br., a unique species, occurs freely in this 
t.ounty in some parts, though it is absent from large ai'eas. 

According to Professor (Toebel, of Munich, to whom specimens were sent, 
LoxHoma is closely related to Cyatheaceae, and has notliing to do with 
the filmy ferns CUeichtnia and Pdypodiaceac." For a full description of 
the prothallus, showing its resemblance to that of cyatheaceous ferns, refer- 
ence should be made to Archegoniatenstudion ; xiv, Lox^onui und da.'^ 
System der Fame," by Dr. Goebel, in “ Abdruck aus Flora oder Allgemeine 
Botanische Zeitung,’' heft i, published by Gustav Fischer, Jena. 

Cyaihm deallmta Swartz and C. medidltmn Swartz are both plentiful, 
and it is quite possible that C. CnnnitHfiuimii Hook. f. also occurs, though 
I have not yet come on it. 

Heniitelia Smithii Hook, is plentiful in damp forests. 

D^ichtonia Hquarrona Swartz is a characteristic of low-lying forest, in many 
places covering considerable areas, almost to the exclusion of other vegeta- 
tion. D. lanata Col. always affects a drier habitat, occurring freely on slopes 
in the forest. In the north it usually develops a caudex, prostrate and rooting 
for some distance, then rising to a height of 3-6 ft-. 

POLYPODIACRAK. 

This suborder includes seventeen out of the thirty-one genera. 

8. Davailia Smith. 

Three species, of whicli one only occurs here, D. novae-zealandiaey and is 
apparently very rare. 

10. Lindsaya Dryander. 

Three species, two of which (L. cuneaia C. Chr. and L. linearis Swartz) 
are not uncommon. 

L. linearis is distinctly a moorland plant, occurring freely on clay slopes. 
The sterile fronds are always much shorter and broader than the fertile 
ones, and frequently grow in a roeulate manner. 

L. mneata belongs to the forests, usually growing on the upper slopes. 
This is a very variable fern. One form has the frond distinctly tripinnate 
with the ultimate segments deeply jiinnatfid, another is bipinnate, and a 
third is simply pinnate. This last is var. Lessonii Hook. f. Not infre- 
quently the two btter forms are found on the one plant. 

* Gheeftemaiit Tran». N.Z. Init., rol. 48, p. 185, 1911. 
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Transactions, 


11. Adiantum Linn. 

Of the six species of maidenhairs* Adiantum for mosum alone is absent. 

A. aethiopicum Linn., the most delicately cut and graceful of the species 
we have in New Zealand, is not uncommon in lowland situations, occnirring 
freely in places on ditcli-bauiks and on margins of wet patches. 

A. tliaphiinom Hlume is also usually to he found in damp places, both 
in lowland forests and among damp rocks in the higher forests. Some- 
times it is simply pinnate, or it may have 12 or rarely 3 branc'hes in 
addition to the main pinna. 

A, hittpidfthon Swartz is usually found on a rather dry slope or bank 
of a dry ditch, often associated with Doodia media. In its young state tlie 
frond has a delicate appearance, and is often bright red in colour ; in maturity 
the frond is liarsh and rigid in appearance, and dark green in colour. 

A. affine Willd. : this, or the larger form at letist, is one of our hand- 
somest feina. The best- developed specimens are to be looked for ir\ lowland 
country, among shaded woods. Tn the larger forms the froiul is divided 
into two oi* three pairs of pinnae with a long terminal one, tlie lower pairs 
usually being branched, so that tlie frond is really tripinnate or occasionally 
4-pinnate. Smaller forms, often not more than 1 2 in. high, at times simjdy 
pinnate, are found on dry rocks. 

A fonn with narrower and more acute ]>innules occurs, in wliich the 
secondary rachides are more or less pubescent. This is probably a connect- 
ing-link with the next species. 

A. fidvum Raoul occurs plentifully in drier parts of the forest. It is 
much more bram^hed than A, affine, the fronds frequently being 4-pinnate. 

12. Hypolepis Bernh. 

Two of the three species (H. tenulfoUa Bernh. and H. distans Hook.) 
occur, and, wliilc they are distributed throughout the district, neither is 
at all (common. 

H. (enu folia is rather a puzzling plant, owing not only to the varied 
forms it assumes in different habitats, but also to its close resemblance to 
Polypoditim punclafum — a resemblance so close, indeed, that doubts have 
been expressed as to whether the two ferns are not merely varying forms 
of the one species. 

Technically, the distinctions are as follows : — 

Hypolepis.- Bonis placed on the sinuses between the teeth or lobes. 
Indusium composed of the reflexed scale-like tip of a lobule of the frond. 

Pdypodium. - Sorus close to the margin of the lobes, but not absolutely 
on the margin. Indusium entirely absent. Rhachis and stipes distinctly 
viscid-pubescent. 

When the characteristics above alluded to are well marked there is no 
difficulty at all in distinguishing the two ferns ; but, except in the young 
state, it is often difficult to detect the pseudo-involucre of Hypolepis. 
Sometimes, however, it is but feebly developed, and occasionally it is 
slightly developed in what, from the viscidity of the rhachis, is decidedly 
a Pdypodium. 

I have noted three chief forms of Hypdepis tenuifdia. In shaded 
lowland woods, often on the bank of a small creek, and always in moist 
soil, occurs the largest and handsomest form of all. The stipes is 1-4 ft. 
Hgh, the frond 2-4 ft. long, and broad in proportion. This I take to be 
CheUauthes peUuoida Col. 
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Another and smaller form oociirs in the forest, usually on deca3dng 
masses of Asteliads which have fallen from the upper branches of trees. 
As this is also a favourite habitat of Pdypodium punctatunit a careful 
examination is necessary to make sure as to which fern it is. 

A third and very distinct form, though undoubtedly connected by 
intermediates, occurs in open damp land, often on the edge of a swamp, in 
full sunshine. This form is less r(»buBt as a rule, almost glabrous, and 
paler in colour, but usually the roflexed tip of the lobule is clearly marked. 

//. distatus Hook, is nowhere common, tliough scattered through the 
forest district, often, like Pdyjtodunu puncialKm, growing on decaying 
vegetable matter. In damp shady parts of the forest it often attains much 
greater dimensions than are given in the Manual, which says, “ Stipes, 
^9 in. long; fronds, 6-15 in. long, 6 in. broad.” Here it is not un- 
common to find it with stipes 9- 12 in. ; frond, 24-36 in. long, 9- 12 in. 
broad. 

It is not unconunon for this handsome slender fern, when growing in 
great luxuriance, to assume the habit of a climber, twining itself for support 
round more robust plants among w’hich it grows. 

13.^Cheilanthes Swartz. 

Two spec.ies,^one of which (C. Steheri Kunze) is found here and there 
on dry rocks. 

14. Pellaea Link. 

There are two species of this fern in New Zealand, both of whichj^are 
found in Mangonui County. 

P, falcala Fee. has so far only been noticed in the vicinity of Kaitaia, 
where Mr. H. B. Matthews discovered it. 

P. rotvndifdia Hook, is plentiful, not in dry woods, as stated in the 
Manual, but chiefly in damp low-lying woods subject to inundation. 

15. Pteris Linn. 

The whole of the six species mentioned in the Manual occur in the 
district. 

P. aqudina Linn, var esetdetUa Hook. f. covers vast areas where forests 
have been cleared and grasses have been sown insufficiently or have died 
out. This fern springs up in countless thousands on neglected burns. 
Probably before this country was settled by white people the area occupied 
by this now almost ubiquitous pest was very much more restricted. 

“ Fern-root,” the starch} rhizome of this plant, was at one time an 
important part of the vegetable food of the Maori, but it is to be noted 
that it was not all or any of the plants that were used. Certain places 
became noted for ” roi,” the edible rhizome. Probably some difference or 
peculiarity of soil or situation rendered one particular patch more suitable 
than others, though I have failed to detect any structural differences in 
plants from these chosen spots. 

It is also worthy of note that pigs enclosed on a patch of fern per- 
sistently neglect certain plants, though their rhizomes appear quite as 
succulent and as well dev^oped as those they greedily devour. 

P, acabenda A. Rich, occurs plentifully in dry open woods, but more 
particularly on exposed places, such as roadside cuttings and old landslips, 
where it forms a dense covering, almost to the exclusion of other vegetation* 
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The curious scramblinjr, almost liane-like form ocjcasionally assumed 
by P. aquUina when f^rowing in the shade has been referred to by Dr. 
Cockayne.* 

P. (remtfla R. Br. attains its greatest luxuriance when growing in dainj), 
shaded, lowland woods. When well grown it stands 5 6 ft hififh before 
the fronds droop gracefully outward. 

P, nmcHeuta A. Rich., like the above, grows most luxuriantly in damp 
lowland woods : hut it occurs also in the forests, not only in shaded gullies, 
but on the drier slopes, and even among comparatively dry rocks. It is 
the most variahlp H])ecies of tJie genus. 7^eo forms only are described in 
the Manual, the type and vai. pendula (Col.) (7ioesem., but there is another 
common and distinct form, usually occurring amcmg rta^ks in the iiigher 
parts of the forest. It is much more slender than the type, with the pi*imary 
pinnae fewer and more distant, 2 7 in. long: secondary pinnae 1-l.iin. 
long; pinnules J-1 in. less deeply incised. It often <»ccurs associated 
with the typical form, and lias certainly a very distinct appearance, 
though doubtless there are intermediate forms connecting it with the 
type. 

Some years ago I gathered in the Imsli on my farm a very unusual form 
which approaches very closely tc> P. roaiuus. Referring to this in a letter, 
Mr. (Iieeseman writes, ‘‘ P. taacilcaia in its ordinary or typical form is 
very distinct from P. coutans : but Colenso's P. petuht/a is about half-way 
between, and what you send is still nearer.*' 

P. cotcans Forst. is by no meatts comimm, occurring, as u rule, on the 
coast. 

P. iHclfici Thutib. : 7'his beautiful fern is common througliont. It 
thrives best in damp, lowland wockIb. 

I(i. Lomaria Willd. 

Fourt(‘en species in New Zealand botanical area, of wliich nine speeies 
occur in this district. 

Ferns of this family are noticeable from the fact that the fert.ile fronds 
differ considerably from the sterile. As a rule, the pinnae of the fertile 
fronds are narrow-lineai, and frequently the entire under-surface is con- 
cealed by the sori. Many species develop a more or less erect caudex. 

L. disedar Willd. is jilentiful in forests, preferring the shady, moist 
paits. The fronds, lising oldiqueJy from tl)e outer edge of the upper part 
of the (^audex, give the plant a striking resemblanee to a crown. 

L. laacednta Spreng. is essentially a fern of the sliade, forming graceful 
festoons on the hanks of forest creeks. 

L. Bauhsu Hook. f. is found only on the coast, where it thrives on 
dripping rocks. I know of onlv two stations in tliis district where it occurs, 
both on the west coast. 

L. capemis Willd. is abundant in all situations. This fern is so variable 
in form and size that at first it is difficult to believe that the small forms 
found in swamps or on dry clay banks, with fronds often only a few inches 
long, can belong to the same species as the huge specimens growing on 
moist cliffs in shaded ravines, or on creek-banks in dark forest ffullies, with 
fronds 8-lOft. long. ® 


1 ^5faland PemM.” L. Cookayrie, “The Plant World*** 

vol. 16, No. ,1, p. 68, 1012. 
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In Iho Manual four varioties of this fern are given. The first thi*ee 
appear to me to simw very trivial differences, but var. minor Hook. f. is 
so different that I have no hesitation in classing it as a distinct species, 
approaching, as Mr. (’heeseman has jiointed out, much nearer to L, vnlvaiHca 
li/imie. 

L. filiformia A. (’iinn. is abundant in forests, drajnng the trunks of trees 
witi) its dark-gi*een pendiiious fronds. This fern is “ remarkable for its 
long rlinibing rbi;;oTiic and dimorphic sterile fronds/' They might almost 
he called trimorpliic, for in the juv^eniJe form on the ground the sterile 
fronds are fdten only an inch or two in length, w^ith pinnae J- J in. long. 
Higher up they arc 4-(5in. long, with pinnae j | in., and still higher are 
fronds 1 2.1 ft. in length, witli pinnae 1^-4 in. long. 

The fertile fronds have quite a feathery ap])earance, due to the slender- 
ness of tlie pinnae and to the fact that they are n>ually gracefully curved, 
and curled at the end.'^. 

L. nigra (’ol. is not unc<unmon in deep ravines in the more hilly parts 
of the district. In the Manual, Whangarei is given ar the northern limit 
of this fern, but since its publication the occurrence of L. nigra is the far 
nortli has been recorded.* 

L, /htiiatilis Spreng. is plentiful in places, but local. It is most frequent, 
as its name implies on the banks of streams in the forest, though it is by 
no means confined to such spot-s. The gracefully drtinping crown of fronds 
makes this fern a welcome addition to the fernery. 

L. memhranaciea (\>1. <H*curs frequently on c.re(‘k-banks. damp forest 
.slopes, and in lowland woods. In its juvenile form it is remarkable for the 
enlarged terminal ))art of the frond, closely resembling in shape small 
specimens of L. nigra. 

Large specimens of this fern are sometimes rather difficult to distinguish 
from L. lanceolata, but, as a rule, in L. memhrnnace.a the pinnae are shorter 
and more obtuse, not decurrent at the base as in L. lancenlaia. and dis- 
tinctly separate one frony another. 

L. FraseH A. Ounn. ; Abundant in forests tliroughout. This fern is 
distinguished from all others uf the family by its lieiug the only one with 
bipinnate fronds. The long slender eaudex gives this handsome fern the 
appearanc^e of a miniature tree-fern. The eaudex is of'casionally over 3 ft, 
in length, and fronds much larger than the dimensions usually given in 
books occur. In the Manual the measurements given are : “ Pinnae 

2-3 in. long, pinnules in. long.” In specimen.s gathered in the forest 
here the dimensions are : Pinnae 4 6 in. long, pinnules i-f in. long. 

17. Doodia B. Br. 

The two species both occur in the district. 

Xl. media R. Br. is usually found in fairly open country, frequently 
associated with Adiantam hinpidufam, and, like it, often red in colour in 
the young state. 

J), caudala R. Br. can, as a rule, be at once distinguished from D. media 
by the marked difference of the sterile and fertile fronds ; but forms occur 
which are difficult to place, and I think there is no doubt that the species 
pass into one another, if, indeed, they aie not extreme forms of one 
species. 


♦Oheewman. TratiH. N.Z. Inst., vnl. 43, p. 185, lOll. 
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Tramaetiom. 


18. Asplenium Linn. 

Twelve species in New Zealand, of which nine occur in the Mangonui 
district. Various states of this beautiful family form a very characteristic 
featui*e of the New Zealand forest. 

A, odiantMea (\ Clir., jwrhaps better known as A. falcatum Lam., is 
one of the handsomest ferns we have. It may often be seen pendent from 
masses of Asidia in forest-trees; usually the pendulous forms are more 
elongated. 1 gathered a specimen near here which greatly exceeds the 
dimensions given in the Manual. The measurements there given are : 
Stipes, ()-12in. long; fronds, 1-3 ft. long: pinnae, 12-25 pairs. The 
measurements of my specimen are : Stipes, 22 in. ; frond, 5 ft. 4 in. ; 
pinnae, 47 pairs. The total length of this specimen is 7 ft. 2 in. 

A. obtusatmn Forst. occurs sparingly on maritime rocks. This fern 
renunds me closely of the northern A. marinum. 

A. luoidiim Forst. is undoubtedly one of the most variable ferns we 
have. In addition to the tyj)c fonn, there are four varieties mentioned 
in the Manual, but there are many forms intermediate among them, and 
even forms connecting with other species. 

The t 37 )e form is plentiful in damp, shaded parts of the forest, and can 
usually be distinguished by its long acuminate pointed pinnae. 

Var. oUiqxmm Moore is a smaller, more coriaceous plant, much blunter 
in the pinnae, often, in exposed situations, hardly distinguishable from 
A. obtusatum, of which it is probably a coimecting-link with A. lucidum. 

Var. LyaUii Hook. f. : Rare in this district. One of the forms occurring 
here bears considerable resemblance to A. bxdhifmmi^ even to bearing the 
bulbils. 

A. Hookerianum Col. is apparently rare and local, a small variety having 
been gathered in tlie vicinity of Kaitaia. 

A. bulUferum Forst. is quite a characteristic fern of the shaded bush, 
attaining its gieatest luxuriance in deep gullies. The typical form is very 
distinct, but there are many variable forms, some of which are rather 
puzzling. 

Var. tripinnatum Hook. f. is a clearly marked form, but I am not at 
all clear as to var. laxurn Hook f. In the Manual it is described as being 
without bulbils. 1 have a form, not uncommon in places, which agrees 
fairly well with the description of var. laxurn, except that it as often as not 
produces bulbils. There is another, and not uncommon, form which, so 
far as I have seen, never produces bulbUs at all. The frond is 12-18 in. 
long without the stipes, simply pinnate, or barely bipinnate in the lower 
part of the frond. Usually the pinnae are deeply toothed or lobed, 
especially on the upper part. It usually occurs on damp clay banks. This 
form is very distinct, and is, in my opinion, as worthy of varietal rank 
as any of the others. Possibly it is a transitional foim approaching 
A. flaccidum, 

A. flaeddum Forst. varies more in form, I think, than any other fern 
we have. No doubt the variations are due to a great extent to the nature 
of the habitat, but even among the epiphytic plants, and among plants 
growing on the same tree, there are remarkable difFerenoes in the shape, 
size, and angle of the lobes. 

Among the terrestrial forms the diSerences are much ^eater. 
Rupestral forms are not unlike the pendent epiphytes except in size and 
rigidity, but forms growing in shady forests differ widely. One not un- 
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common form is bnlbiferouB, and closely resembles some forms of A. hulln- 
ferum ; another is very like a slender form of A. lucidum. 

A. umhrosum J. Sm. is plentiful in moist shaded places. Its stout 
fleshy rhizome enables it to linger for years on alluvial flats after the forest 
has been cleared ; so persistent is it, in fact, that it becomes a weed. The 
fronds are rather delicate, and blacken at the first frost. 

A. jajmdcum Thunb. : This fern is plentiful in alluvial soil in the 
immediate neighbourhood of Kaiaka, and occurs here and there along the 
river-bank in the Kaitaia district. 

It is by no means a common plant in New Zealand. It was, I believe, 
first noted in the Dominion on the Okura Creek (Bay of Islands) ; later 
I reported it from Kaitaia; and since then it has been found on the 
Noitliern Wairoa Biver. It grows best in low-lying alluvial woods. 

19. Aspidtum Swartz. 

Seven species are listed in the Manual, two only of which grow in this 
district. 

A. Richardii Hook, is usually found among roiiks, maritime and inland. 
It varies considerably as to the extent to which the pinnae a)e divided, 
and the shape and toothing of the pinnules. As might be expected, forms 
growing on exj) 08 ed rocks, maritime or inland, are more coriaceous in 
texture, and have shorter and blunter jiinnules. than those whose habitat 
is more favourable. 

A. adiantifornie (Forst.) J, Sm. is, in my opinion, one of the most hand- 
some ferns we have. It occurs most freely on mounds of humus in the 
forest, often climbing for some distance up the trunks of trees. Small 
plants often grow on the stems of tree-feins. 

20. Nephrodium Rich. 

Eight species, all of which, except the Kermadec Island N. seiigentm 
Bak., occur in the county. 

N. Thdypferis Desv. var. nquamidosmn Schlect. is found in several 
sw'ampy places from the North Cape to Reef Point, rarely far from the sea. 

This is one of the seven species of ferns which are common to Europe 
and the Southern Hemisphere. The others are HymenophyUum Tun- 
hridgense, H. unilateraley Aspidium (tculeafuw, Oyfnnogratnnie leptophylla, 
Ophioglonsum vulgatxim^ and Botrychium Imiurm. 

The var. aqmmtdosim appears to be confined to New Zealand and 
South Africa. 

N. decompositum R. Br. is not uncommon in damp woods in rich alluvial 
soil. 

N. glud^tim A. Ounn. occurs freely in damp shady forests. “ Botanists 
are indebted to Mr. Kirk for clearing up the confusion which had arisen 
regarding this and the preceding species.* * 

The main differences are that N, decompositum has a creeping rhizome, 
the fronds being scattered along itT while N, glabellum has a short tufted 
rhizome, with the fronds much narrower at the base and darker in colour. 

2V, vdutinum Hook. f. is usually found in hilly forest, generally in rocky 
ground. The dense velvety pubescence distinguishes it from allied plants. 


* “ The Fema and Fern Allies of New Zealand,” G. M. Thomson, p. 82. 
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N. hispidnm Hook, ifi a most characteristic fern of damp shaded gullies 
in the forest. It is one of the largest species in the family, and is easily 
distinguished by the rigid bristles on the 8tij)es and rhachis. 

N . fprigi/lodeft Schott, probably better known as A\ tmifutK R. Hr., is 
essentially a tropical fern, and was for a long time supposed t(» occur “ only 
in the immediate neighbourhood of the hot springs and lakes of the North 
Island.”* 

This fern is however, by no means uncommon in mai*sbes, mostly mari- 
time, from the North (^ape to R?ef Point. 

N. parasitwfun, Desv. — N. ///o/ZcDesv. : Like N. ffuiOna, t his is a tropical 
fern. According to Thomson (/.c., p. 84), “ It is only known certainly from 
one locality in New Zealand- vix., on the bank of the Otumakokon or Boiling 
River, at the foot of the Paeroa Range, in the North Island, and there it 
occurs sparingly.” Since then it was found on ** margins of hot springs 
at Wairakei” (Taupo) (Manual, p. 1006). But more recent discoveries 
have shown that this lovely fern is not quite as restricted as was thought. 
Some years ago my friend Mr. H. B. Matthew's, of Kaitaia, discovered a 
small patch of N. parasitirffm on the slopes of Pukewhau, not far from 
Rangaunu Harbour, a wid(^ opening on the north-east coast of the county. 
Last year he and I W'ere delighted to find several fair-sized clumps and 
scattered ])lants on the bank of the Kaitaia- A wauui River, a few miles 
fielow' Kaitaia. The situation is sheltered on all sides by tall scrub, and, 
judging from the size of the largest patch, the plant has been long established. 

Mr. Matthews is of opinion that this fern w'as at one time fairly plentiful 
along the river, but tlie advent of cattle has caused it to decrease. He 
also thinks that the patch at Mangatete (Pukewhau) may liave originated 
from spores carried by cattle, w'hich in the early days were pastured some- 
times on tlie river-bank, and at others in the hilly country around Mangatete, 
about ten miles distant. This is quite feasible, for a portion of a frond 
bearing ripe spores might have travelled from the one station to the other 
in the cleft of a bullocjk's hoof, or even if a beast liad browsed off a part of 
a frond before leaving one place some of the spores so carried to the other 
might have developed in the new' habitat; but, be this as it may, this rare 
fern occurs in both places. 

Nephrodium panmtieuw is a fern well worth a place in every ferner} , 
but it requires a sheltered situation, thriving well in a glasshouse. Its pale- 
gieen delicate fronds, with slender acuminate pinnae, ascending and drooj)- 
iug gracefully, render the plant a ching of beauty. 

Judging by the dimensions given in the Manual, our northern form is 
(juite as well developed as the forms which occur in the heated soil and warm 
vapours of the Hot Lake district. 

It is quite possible that this fern may yet be found in other parts of the 
county, or even south from here. “ It has been recorded from Whangarei 
by Mr. Robert Mair.”t This, liowever, has not been confirmed. 

22. Polypodium Linn. 

“ This, the large^t genus of ferns, containing over 500 species, found in 
all parts 6f the world ” (Manual, p. 1008), is represented in New ^aland by 
ten species, all of which, save P, nonae-zeoiUmdiae, occur in this district. 


* “ The Fern and Pem Alliej*< of New Zealand,*' G, M. Thomson, p. 84. 

t Thomeon, I.c., p. 84. 
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P. punetnfnm Tliunb. is, as noted under Hypofepis tenuifolia^ so near 
to that species as t(» be v^ery difficult o{ distinction, especially when dry. 
The tecbnioal diflFerenees between the, two species are the recurved lobide 
forming a pseudo-involucre in H. ienuifdia, absent in P, pnnctatum, and the 
position of the soii - on the margins of the sinuses in Hypdepia, and farther 
from the margins in Polyjtodiutn. But in practice these are not altogether 
tiustworthy. In some forms of HyjwHepis the spurious involucre is hardly 
or not at all developed, and sometimes it appears slightly in Pdyjwdiuin, 
while the sori of the latter are frequently distinctly marginal. When green, 
however, the viscid-pubescence of the stipes, rachides, and even of the 
pinntiles of P. punctatum at om^e identifies this sjHH-ies. 

P. pmniyerutn Fomt. attains its greatest luxuriance in shaded gullies 
on the banks of streams, where it develops a caudex 1 4 ft. or more in length, 
giving the plant the appearance of a small tree-fern. 

P, australe Mett. is not uncommon. It occurs on rocks and rather dry 
hanks in the forest, but it is more common on the trunks of forest-trees. 
Var. HJJosuw Hook, appears to be more plentiful than the type. It is difficult 
to get a good specimen, as the fronds are often attacked by some grub or 
insect. 

P. grannnifidis R. Bi. is ubuudaut on the trunks of small and the upper 
branches of large trees. Occasionally it is found among moss-covered 
peaty soil where the original forest is giving place to sernh. 

P. tend! it in Foist, is undoubtedly one of our loveliest ferns, climbing 
as it does to a considerable height up the trunks of trees, usually in damp 
lowdand w^oods, and forming a graceful drape to the dull- brown trunks. 

In the mature state this fern is simply pinnate, the pinnae “ entire or 
•ibscurely undulate-crenate " (Manual, p. 1011); but the juvenile state is 
quite different the pinnae are distinctly bipinnate, usually wMtU 3 pairs 
of stipitate pinnules, and a prolonged lobulate termination. 

P. serpens Forst. occurn plentifully, climbing by its long branched ihizome 
up trees or rocks. Its thick leathery fronds, dimorjihous in form, render 
it a curious rather than an attractive plant. 

P. dictyofitms Mett., betteu' known under its old name, P. Cunninglmmi 
Hook., is found in most forests in the damper parts, on trunks of trees or 
on rooks. It usually grows in considerable masses. It is remarkable how’ 
retentive of life this fern is. In sunmicr the plants, especially those on 
rocks, look dry and withered, but a good shower of rain soon fills them up, 
and. they look almost as fresh as ever. 

P, puMulatnm Foi’st. •occurs plentifully in woods and forests, clothing 
the trunks of trees to a good height. It is one of the most variable, if not 
the most variable, of our ferns. In the juvenile form the frond is simple, 
linear-lanceolate, and in one variety this form is persistent, producing sori, 
but never attaining the size of the more common form with pinnatifid fronds 

P. BUlardieri R. Br. is very plentiful on trees and rocks. This species, 
too, is exceedingly variable in form and size, according to the conditions 
of its habitat. Its juvenile form also is simple, and in dry situations this 
form is persistent. In a damper habitat the frond is deeply pinnatifid, 
with sometimes as many as 12 segments on each side. 

25. Gleichenia Smith. 

Of the five species of Oleiohenia occurring in New Zealand all but^ 

dichdoma Hook., or, as it is now called, 0. linearis C. B. Clarke, are 
more or less common. 
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(i, ciroinala Swartz and 6r. dicarpa R. Br. : Thej e appear to be consider- 
able differences of opinion as to whether the above are really two distinct 
epecios, or merely forms of one species. The technical distincjtions appear 
to be mainly in the form of the segments of the pinnae, those of 0. cirdnala 
being flat, while those of G. dlcurpa are pouch-like ; but, as Dr. Cockayne 
has pointed out,* this pouching of the segments appears to bo more or loss 
a matter of sunshine. On a shaded forest slope bordering on marshy land 
I gathered what I take to })e var. heoisiophylla in which the segments are 
perfectly flat and the rhachis almost destitute of the woolly scales, which, 
along with the pouch-like form of the segments, is quite evident in plants 
a few yards away exposed to the. full sunshine. In drying, however, the 
plants of the shade become to a certain extent pouched. 1 have been in the 
habit of using the number of sporangia 1-4 in G. cimnaia, and 1-2, rarely 3, 
in Q, dicarpa, but this is rather a frail support to base a distinction on. 

G, Cunninyhamii Heward occurs plentifully in forests, though it is 
absent from large areas. It is usually found in fairly high bush. Like 
the other 8j)(*cies, it is proliferous, and a well-grown specimen showing several 
tiers of umbrella-like fronds has a very striking appearance. 

G, jlaJl)dlata R. Br. is not uncommon, usually in the moorland country, 
(m the aides of streams, or on rather damp slopes. 

In the three preceding species the fronds are arranged horizontally in 
an umhrella-like form ; in G. flaheUata, as indicated by the name, the frond 
is several times dichotomously divided, and ascends in a fan-like form. 

20. Schizaea Smith. 

The three species recorded in the Manual occur freely in this district. 

S. fistulpsa Labill. and S. hifida Swartz are common plants of the more 
barren parts of the moorlands. The simple or unbranched form of S. hifida 
is much commoner than the typical plant. Tt is always much smaller, 
but is readily distinguished from small forms of S. fistidosa by the broader 
and shorter fertile section. Now and again a bifid frond occurs on one of 
these plants 

S. dicholoma Swartz is not uncommon in kauri forests, but really good 
specimens are rare. I have two local ones, 14 in. and 18 in. long, but such 
finds are unusual. 

27, Lygodium Swartz. 

L. articidatum A. Rich, is abundant in forests, often climbing by its slender 
wiry stems to the tops of tall foiost-ti*ees. In its juvenile form it does re- 
Bemble a fern, though it lias an unusual appear(^ce ; but when it covers a 
tall shrub with its graceful fronds, or forms a light-green curtain 60 ft. or 
more long, hanging from a tall tree, it has a most unfernlike appearance. 

28. Todea Willd. 

Two of the three species recorded occur. 

T, harhara Moore and T, hymenophylloides A. Rich. : Of these, the 
former is a true Todea ; the lati^r is more frequently classed, as is also 
T. siiperba Col., with the genus Leplopteris, 

T, harhara is a denizen of the moorlands of the extreme north of the 
North Island, extending in its habitat from the North Cape to the neigh- 
bourhood of Whangaroa. It is found in considerable quantities, in open 


♦ “ Some Noteworthy New Zealand Bems,” Cockayne, p. 55. 
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guUieB as a rule, frequently with its roots in quite wet land and its fronds 
exposed to sun and wind. The best-known patch of T. harbara occurs near 
Mangonui, and its surioundings are markedly different from the usual 
spots occupied by it. At Mangonui this plant occurs associated with L&pio- 
spertnum scrub, in dry barren-looking clay soil, the remains of an ancient 
landslide. In most other places where I have seen it it is closely associated 
with water. Neaj* Cape Maria van Diemen it is found in an open gully, 
forming great tussocks in the middle of a morass which at the time I saw 
it, though after some months of severe drought, was thoroughly saturated. 
Near Kaitaia it occurs freely in sandy soil on the bank of a small moor- 
land creek, the soil about the roots being quite wet all the year. Even at 
Mangonui, dry though its surroundings are, the more robust plants invariably 
occur in hollows, and no doubt the densely massed trunks, shaded by the 
close-growing fronds, will be able, to absorb a considerable amount of moisture. 

Dr. Cockayne’s remarks on Todea and Leptoj^eris* are well worth a 
perusal. 

T. hymenophyllmdes A. Rich, is a handsome fern, characteristic of the 
deep bush, where it occurs freely in damp gullies, in which it is protected 
from sun and wind. In well-matured forms the rhizome is produced into 
a caudex 2-4 ft. in height, from which rises a crown of graceful fronds. 

29. Marattia Smith. 

'I’he one New Zealand species (M. fraxinea Smith) occurs sparingly in 
gullies of the Maungataniwha Range. At one time it w'as much more 
plentiful, but the axe of the settler and roving cattle are rapidly rendering 
this handsome species a thing of the past. The stipes of this fern is articu- 
lated at the base into a part of the tuberous rhizome mass, something like 
a horse’s hoof in shape. In the olden days these parts of the plant, whioli 
oontain the “ bud ” of succeeding plants, were set in the ground by the 
Natives as potatoes as-e now, and, when matured, the starchy rhizomes 
wore cooked and eaten. 

30. Ophioglossum Linn. 

Both the species mentioned in the Manual occur. 

0. lusitaniaum Linn. : “ This, so far as New Zealand is concerned, consists 
of the varieties gramineumy luftUanicum, and minUnum of the Flora and the 
Handbook** (Manual, p. 1027). The only form of this I have noticed 
occurs in sandy places near the sea; it is a small slender form, rarely 
exceeding 4 in. in height, of tea under 1 in. 

0. •rndgatum Linn, is not uncommon in damp grassy places and lowland 
scrub. It can usually be distinguished from 0. hmtanicum by its krger 
size, the position of the lamina of the sterile frond, near the middle of the 
petiole, and the longer fertile spike, with a greater number of sporangia. 

31. Botrychium Swartz. 

One of the species included in the Manual occurs sparingly in the district 
— B* tefMtufu Swartz. It was at one time not uncommon, but the spread 
of settlement has changed the face of the country, and this, with many 
other interesting plants, is becoming rarer year by year. 


* Cockayne, l.c., pp. 50-451. 
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Lycopodiaokae. 

1. Phylloglossum Kun^se. 

" A genus of a single spoeies, found in New Zealand, Tasniania, Victoria, 
and West Australia ' (Manual, p. 1033). 

P. Drumtuondii Kiinzc : This curious little plant is not uru^onimon on 
barren clay hills, though frequently absent from large areas. It varies 
considerably in size and in the number of leaves, rny specimens having 
3-10 leaves. 

2. Lycopodium Linn. 

Eleven sj)ecie8 (wcur in New Zealand, of wlii( li six only are found in this 
distrif‘t. 

L, Billardien Spring, is a handsome dark-gree»i Ly< oj>od usually pendent 
from the branches or trunks of trees or from rocks, hut it also (K*ciirs freely 
as a terrestrial plant among LejAospermom H('rub. 

L, denfuon Labill. occurs freely on clay hills. To the beginner it is rather 
a puzzling plant, owing to the variation in form of the juvenile and matun* 
plants, and in mature plants to the striking differences between the sterile 
and fertile branches. In the fertile branches the leaves are more or less 
densely imbricating and closely appressed, while those of the young plants 
are much longer and more open in their setting. This spetdes and the 
following one bear a striking resemblance to miniature ]>ine-trees, the 
similai itv being borne out by the cone-like spikes at the tips of the branchlets. 

h. cernanin Linn, is abundant in open clay lands, itsually among scrub. 
It not infrequently occuis on roadside cmttings and old landslides. It is 
undoubtedly one of the most handsome plants of its (rlass. 

L. laterals K. Br. is very plentiful wherever moist j^eaty soil occurs in the 
oj>en. The sliort lateral spikes distinguish this Rj)e(’ies from its congeners. 

L. Dnimmohdii Spring. : This curious little Lycopod was first discovered 
by Mr. Colenso in 1839, in some locality between Ahipara and (!ap<*. 
Maria van Diemen (Manual, p. 1038). After that no botanist saw it again 
in the Dominion for about sixty-seven years, wlien it was rediscovered 
by my friend Mr. H. B. Matthews, of Kaitaia. It has only been noticed 
within a limited area in the wet peaty morass at Ihe north end of Lake 
Tangonge, near Kaitaia. It is proposed to run a big drain through this 
morass, and, when this is done, 1 greatly fear that this interesting plant 
will ceiise to exist. Jt may, h(»wever, occur in similar counti-y fartlier north. 

L, rnJuhile Forst., the waewaekoukou ” of the Maori, is probably the 
most, widely spread species we have, and the most })eautiful. It is fre- 
quently used ir\ decorations, for vrhich its long slender branched stems 
and spreading leaves, forming graceful festoons, make it very suitable. 

3. Tmesipteris Benib. 

T, famiemis Bemh. is plentiful in forests, where it occurs most commonly 
on the st.^ms of tree-ferns. Occasionally it is found on rocks or in masses of 
decayed vegetable matter. 

4. Psilotum Swartz. 

P. triquetrum Swartz is very rare in this district. It was collected by 
the late Mr. R. H. Matthews on maritime rocks in Rangaunu Harbour 
and at Merita Bay, the only habitats reported north of Ranmtoto Island, 
near Auckland. It appears to be confined to the coast and to the Hot 
Springs region of the North Island. 
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Abnormal Forms amono Ferns. 

Probably among no other class of plants aie abnormal habits of growth 
HO common and so varied as among ferns. Many of these forms are so 
persistent as to have become recognized as distinct varieties, or even 
distinct species. In many cases a clear series of gradual changes can be 
traced from one extreme form to another; in others the strange forms 
produced are clearly “ sports,’’ eccentricities caused by environment, an 
unusual luxuiiance manifested in extraordinary development of some 
feature of the plant or a depauj>eration due to the xcrophytic conditions 
under which the plant has grown. In some cases these strange forms 
become j)ermanent, thus establishing a variety ; in others the plants 
l)eing removed to more favourable habitats become normal. Some of 
these forms may arise from cross-fertilization in the prothallial stage. 

That such intermediate forms do exist is cleai* to all who have studied 
the various states of lioodia media and I), caudata, of Asjjleninm halhiferam 
and A. Hookeriannw, or of Todea hytnevophyllofdett and T. snjtedxt, forms 
of which it is almost impossible to describe as belonging to either of the 
plants in the pair under consideration. 

For some years 1 have noted and collect-ed abnormal growths among 
ferns, and I propose to set down .some of my observations, not so niucli 
to increase the knowledge on this point, but rather to elicit further inf or-, 
mation on a point of no little interest. 

H ymenophyll am . 

Irregularities in this family are apparently rare ; bifurcation of the frond 
is all I have noticetl. and that only in H. denmaam, the commonest of 
them all. 

Cyathea. 

C, medullaris and (\. dealfmtn, especially in the juvenile form, frequently 
have the ends of one or more of the primary ferns bifurcated. 

Hemitdia, 

1 have noticed a similar bifure.ation in young fronds fd this species, 
but all who are interested in this subject should refer to vol. 19 of the 
“ Transactions of the New Zealand Institute,” where Mr. Buchanan figujes 
and describes a remarkable plant of this species having 16 branches. 

Liiidsaya, 

Of L. linearis 1 have a very curious form, collected by the late Mr. 
Andrew Thompson, of Aponga, in the Whangarei district. The fertile 
frond in the lower half is distinctly bipinnate, having adventitious rhaohides 
bearing stipitate pinnae ; higher up the pinnae are divided into 2-«3 stipitate 
lobes. 

L. cuueata has the upper part of tlie frond divided into two branches 
oc/caaionally. The occurrence of bipinnate and simply pinnate fronds on 
the same plant has already been referred to. 

Adiantnm. 

Among tile maidenhairs I have seen but few abnormal forms. 

In A. diaphannm which is simply pinnate, or with one or two branches 
at the base of the main pinna, oocasionany one of these branches is again 
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branched, thus having 4 pinnae. Occasionally, too, the pinnae are bi- 
furcated at the top. A curious form of this species collected by the late 
Mr. Andrew Thompson, at Motatau, has quite a compound frond, resembling 
a small form of A. affine, 

A. hispididum is usually dichotomously forked at the base of the frond, 
both forks being divided into 3-7 linear secondary divisions. Occasionally 
one or more of these divisions have small pinnate branches. The most 
curious form I have seen, and that only tvuce among hundreds of plants 
examined, has, instead of simple pinnules on the main branches of the 
secondary divisions, distinctly pinnate branchlets, giving to the plant quite 
a different appearance from its usual form. 

An unusually luxuriant specimen of A.fulvum gathered near Pukekohc 
is distinctly 5-pinnate. This species is “ 2-3-pinnate or rarely in large 
specimens 4-pinnate at the base ” (Manual, p. 964). 

A form occurs which seems to be intermediate between A, affive and 
A. fuhmm^ having some of the characteristics of each. 

Pdlaea. 

Some time ago 1 collected a very curious form of Pdlaea, Some of 
the fronds are very similar to ordinary forms of P, rotmidifdia, except that 
the sori are continuous round the margin ; but other fronds from the same 
•plant have pinnae of very unusual shapes, with curious lobes, two at least 
of them being bifidly cleft. The sori of these are all continuous. This 
is perhaps an intermediate form, between P. falcata and P, rotundifolia. 

Pieris. 

1 have not noticed many abnormal forms in this family ; still, there are 
a few. 

In P, (niuUina there is a curious form occasionally seen in barren land. 
The frond, including the stipes, is 4-12 in. high. The lower pinnae are 
again pinnate for one-third of their length; the rest of them and the 
whole of the upper pinnae consist of linear obtuse segments 2-4 in. long, 
crenately lobed almost to the extremity. A very curious form has the 
segments of the primary and secondary pinnae curved, once or twice 
forked, ending abruptly or elongated beyond the others, giving the whole 
plant a very eccentric appearance. 

I have also a form of P, tremula showing similar aberrations in the ulti- 
mate pinnae only. 

Lomaria, 

L. discolor: “The fronds are frequently forked at the top, and a 
beautiful sport is in cultivation in which the pinnae are greatly expanded 
in the upper two-thirds of their length, and deeply pinnatified'' (Manual, 
p. 977). I have not seen this. 

L, lanceolata is occasionally forked at the apex of the frond. 

L, capensis is the species which, owing doubtless to its variety of forms, 
exhibits the greatest number of abnormal forms. 

The most common variations from the normal are those showing the 
upper part of the frond or the tips of the pinnae dichotomously divided. 

I have met with one form with the ends of the pinnae curiously toothed, 
so that at first glance one would think it had been bitten by grubs or beetles, 
but a closer examination shows that the curious toothed lobes are quite 
natural. 
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In another form most of the pinnae are deeply incised or lobed in the 
lower half, the upper half on each being normal. 

A very unusual form sliows an abnormal development of secondary 
pinnae. This is from a fair -sized plant with fronds about 6 ft. long. 
Several of the pinnae were again pinnate. This, I think, is very unusual. 

In several of the Lomariae, especially in L. capensis, there is a tendency 
to irregularity in the fertile frond. In some one side of the frond is entirely 
or almost entirely sterile, the other fertile; f>r the fertile pinnae may be 
partly fertile only, the base and extremity being stei ile. 

In L. Fraseti. so far as 1 have seen, abnormal forms are rare. About a 
month ago, however, I came across two specimens showing unusual growths. 
In one the frond is bifurcated at the apex ; in the other most of the pinnae 
f(u’ two-thirds of tlie frond from the base, and usually the apex of the frond, 
are divided into 2-3 narrow' toothed lobes, which are often again divided, 
giving the fern a crested ajipearance. 

Doodda. 

Both I), ntedm and />. madaUi lend themselves to an almost endless variety 
of forms, some of them so strange and fantastic that one is forced to believe 
that nature was sulTering from nightmare when she designed them. 

One very graceful form is a small variety, with stipes only about 1 in. 
long, frond 4 9 in., w'ith pinnae in. long. Jn this form the lobes are 
always much more sharply toothed- 8]iinous, in fact — suggesting an 
arrest^Kl juvenile form. 

The most ordinary abnormality is the forking of the elongated upper 
section of the frond ; not uncommonly one of these foi ks is again forked. 

In one spe(dmen this forking is carried to an extiaordinary degree, one 
of the main forks being divided into 8 secondary branches, the other into 2. 
On the same jilant a frond has one of the forks divided into 4 branches, two 
of which are again Inanched, hut it is too much “ mixed up " to show in a 
flrawing. 

In a curious state of L), cM^tdata, not uncommon in a lowland forest near 
Kaiataia, most of the fronds are more or less forked at the apex or pinnately 
divided at the base. 

Asplenium. 

Many curious forms occur among some of the species of Asjdmiunt. 

A. lucidum is not infrequently forked at the apex of the frond or at the 
extremities of the pinnae. A specimen 1 gathered near Kaitaia nearly 
tliirty years ago has a curious thumb-like projection from the upper sides 
of the bases of the pinnae in the middle of the frond. 

A persistent juvenile fomi of variety oUifptvm occurs. The fronds are 
simple, resembling miniature specimens of the hart’s tongue of the Northern 
Hemisphere {Sedapendrium) \ this is probably a depauperated state, but 
it lasts for years, and produces spores readily. 

In a very unusual form almost every pinna is deeply lobed or 
incised, often almost symmetrically. On the same plant were fronds almost 
normal, but no frond was without tw’^o or three at least more or less lobed 
pinnae. 

From the same localit>% near Ahipara, I got numerous speoimons in which 
in place of fairly regular lobes the pinnae are mostly deeply and irregularly 
notched or laceiataa, looking almost as though the cat had been at them, 
but the clear margins show that this is a natural growth. 
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Another Bpecimen shows a strangely lobed form ; several of the lobes are 
so folded in since drying as to become hidden. 

Tt has struck me as possible at least that some of these curious forms of 
A, luddum are states between the type and var. LydUii, but 1 know too little 
of the latter to do more than suggest the idea, in the hope that some one else 
may come forward with an opinion on the point. 

A. Hookerianum : Several very puzzling states occur which are difficult 
to distinguish from A. hidhifemm. I think theie is no doubt that these two 
species, in some of their forms, pass into one another, so that it is practically 
impossible to distinguish the form as belonging to the one or the other. 

A, hulhlferum : Though so varied in form* this fern does not seem to pro- 
duce much in the way of abnormalities, the most common being the forking 
of the apex of the frond or of some of the pinnae. 

Nephrodiifw. 

N. tlecomjiOHdinh and S. qlahdhm not uncommonly have the upper part 
of the frond forked. The ultimate segments of the lower pinnae, too, often 
sliow this fonn. 

In several places about lieie is a crested form of^.V. plaMhun, usually 
smaller than the type, and more finely cut. 

Pdyjmli ton . 

In P, pennigerfoti it is not. uncommon to find the upper part of the frond 
forked. A curious form of this fern was collected in the Aponga (Whangarei) 
district by the late Mr. Andrew Thompson in January, 1905, and in this 
district by myself some months later. The peculiarity is that at the base of 
each pinna, from the middle of the frond, or higher, downwards there are 
two accessory pinnules, one on the upper and one on the lower side, the 
upper one being about 2 in. and the lower I in. long. Mr. Ckeeseman, re- 
ferring to this, says, The Polypodiavt pmuiiyenm \^ith the accessory 
pinnule at the base of the primary pinnae is quite new to me. If it were con- 
stant and prevalent in any paiiicmlar lo(;ality it would lie worth noticing as 
a variety.” 

P. serpem occasionally show a wonderful development of rliizome. In 
.specimens gathered near here the creeping rhizomes are divided into 4-8 main 
branches; these branches are again and again divided, ending in from 
10 to 200 growing points, the conglomerate growth thus formed being in. 
long from tlie branching to the growing points, and about the same width. 
I have not noticed this strange growth in any other fern, and am unable to 
suggest any reason for it. 

A very unusual state of P. dictyopieru occui’S, in which, in place of 
the ordinary lanceolate or linear-lanceolate form, the frond is more or less 
broadened, and tlie margin broken up into numerous elongated lobes, giving 
the fern a general resemblance to some forms of P. BiUardieri. It is twenty- 
six years since I first saw this form, on Mount Maungatapere, near Whangarei, 
and it was not until last year that I again met with it, in two places in this 
district. 

With regard to P. puMulaf um, it is difficult to decide which form is typical 
and which abnormal. 1 think most of them are abnormal. Still, I aup- 
pose we may take as typical the small form 3-9 in. long, quite entire and 
simple, and the larger pinnatifid form. That being so, the forms with 
forked fronds must be abnormal, and there seems to be no end to the curious 
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wayH iu which tliey fork- Bome a simple bifurcation, others, as in a speci- 
men 1 gathered near Pukekohe, with 3 branches, each brancli having 2-4 
tertiary branches, some of which are again divided, finally ending in 28 
branch-points. In another specimen, not forked, the segments are coarsely 
toothed, the teeth often being prolonged to linear processes J in. in length. 

P. Billardieri (K^casionally occurs in a handsome crested form. So fai* 
1 have only found stej-ile fronds in this state, but the fertile crested form was 
collected by the late Mr. K. H. Matthews a good many years ago, and recently 
by Mr. H. Bedggood, near Kaitaia. In ordinary states the sterile frond 
of P. Billardieri has the segments li in. wide, 1-5 in. long, in opposite or 
almost opposite pairs, set, at the base at least, almost at right angles with the 
rhachis, and the texture of the whole frond is very coricaeous. In the crested 
foim the segments are narrower where they emerge from the wing of the 
rhachis, lei48 regularly opposite, often distinctly alternate, and set at an 
oblique upward angle. Most of the segments are divided into secondary 
segments, which are often again and again divided, and the whole frond is 
very much tliinner in texture. S(» diffewnt, in fact, is this form that T am 
inclined to fancy it a distinct species. 

Schizaea. 

in *S. fisfnlosa the pinnae of the fertile segment are occasionally branched. 
As J hav^e only noticed one c.ase of this, 1 conclude that it is of rare occurrence. 

Lygodiunt . 

L. arliculatum sometimes develops a rather unusual form in the fertile 
pinnae, in which the pinnules are distinctly leafy, 1 in. long, liaving the 
spikelets of sporangia at the extremities of the pinnules or on leafy branches 
of them. 

Marailia. 

M. fraxinea is frequently bifim^ately or trifurcately divided at the ends 
of the pinnules. In juvenile foims the pinnae on the same frond may be 
simple, pinuatifid, or pinnatiRd-pinnate that is, one side of the pinna is 
pinnate, the pinnules clearly stalked, or parts of both sides may be pinnatifid, 
the outer part of the pinna bearing stipitate pinnules. 

Ophi<iglossuw . 

0. lunUanicum not infrequently produces I fronds, and very rarely the 
fertile spike is double, or forked from about the middle. 

Botrychimn. 

B. fematnm, as a rule, has but one fertile segment; rarely,’ however, in 
luxuriant forms a second one branching from higher up the petiole of the 
sterile segment cKseurs. 

Lycopodium. 

In £. BUlardieri occasionally the spikes, instead of branching diohoto- 
mously, are conglomerated into a mass of crowded heads with the sporangia 
compacted together at the very extremity. 

t. Drummondii has been gathered near Kaitaia with 2 spikes on a peduncle, 
but this is very rare. 

I trust that others who are interested in the subject of abnormal growths 
may be induced to publish the results of their investigations. 
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Art.^XI. The Protfiallm of Three Neie ZenlandlLycojtods. 

By Mias K. V. Ed«rrley, M.A. 

\Read before Ote Auekland Institute, 16th December, /S/4.] 

In 110 grouj) of vascular cyptogams is so much variation shown in the 
gametophyte as in the genus Lyeopoditm. Up to the present time the 
species investigated include only tropical and European forms, though 
L. cernHitm and L. SeUigo, two widely spread species, occur in New Zea- 
land. The present investigation deals witli the following New Zealand 
species: (1) L. volubile Forst., Prodr.: (2) L. scariosHni Forst., Prodr.: 
(3) L, BUlardirri Spring., Monog. Lycop. 

Bibuoorapiiy. 

TTp to recent times the prothallia of Lycopodium were (|uit<* unknown. 
The process of the germination of the spore in Lycopodium was first de- 
scribed by l)e Bary in 1H5H. Then Fankhauser, in 1873, described the 
mature prothallium of L. aumfioum. Between 1884 and 1890 IVeub o]»- 
tained important results. He described the prothallium of L. ccrrfuum 
fi’om the germination of the spore to the formation of the young sporophyte, 
and demonstrated the presence of a protocorm in this sfXM ies. ih* also 
described the prothallia of the epiphytic species L. phlegmaria, L. corinatum, 
L. nummulari folium, and L. Hippurift. In 1898-99 the mature prothallia of 
L. clamtum, L annotimm, L. cmnpUimUum, and L, Kehyo were investigated 
by H. Bruch mann, and those of L, clamium by Lang. Later, in 1910, 
Bi’uchmann added to his results. 

All the investigators mentioned above deal with European or tropical 
species (except L. Sekigo and L. cernuunK very widely spread species). 
The only mention of New Zealand sjiecies is in a paper by Mr. .1. Holloway, 
entitled ‘‘ A Comparative Study of the Anatomy of Six New Zealand 
Species of Lycopodium where he mentions the external features of the 
prothallia of L, ecmuum, L. scariosum, L. laterals, and L. Billardieri. 

Material and Methods. 

Before going fui*tbei' it is advisable to say something of the material 
and methods employed in this investigation. 

Several prothallia of L. volubile were found on the side of a bank on 
which a mature sporophyte and several young sporophytes were growing. 
Six of tliese prothallia were found attached to young sporophytes, but 
further search of the soil around revealed a single prothallium which gave 
no indication of bearing a sporophyte. Later this material was supple- 
mented by abundant material collected some years ago by Mr. Holloway. 
The earliest stages of the prothallium, however, were not obtained ; even 
the smallest examined already bore sexual organs. 

The prothallia of Z. scariomm was also gathered by Mr. Holloway, and 
in this case again all the younger stages were wanting, even the smallest 
one sectioned showing the foot of a young sporophyte. 

In the case of the epiphytic Z. BilUirdieri, part of the material was 
obtained from Professor Thomas, and some fresh material was also gathered 
by the writrcr. These prothallia were found growing on trees, in humus 


* Tranw. N.Z. Inst., vol. 42, p. 366, 1910. 
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an inch or two in thickness. They are filamentous, and ramify beneath 
the surface of the humus. Usually the young plants are found in colonieij, 
and, by tracing them down from young to younger still, one can obtain 
those which are still attached to prothallia. 

In the case of L. Billardwri, and also of L. BiUmdkri var. novae- 
zeJandicum Colenso, spores were sown in humus in which the mature 
sporophytes had been found growing. These spores were sown in April, 
but up till November showed no signs of germination. 

The prothallia gathered by the writer were fixed in cliromo-acetic acid, 
and serial sections cut. 

Lycopodium volubile. 

External Form. 

The size and external form of the prothallium in L. volubile can be 
seen from figs. 1 and 2, which represent in natural size two of the prothallia 
examined. They are usually 
subterranean, being buried 
I J in. below the surface of 
the soil. They appear a dirty- 
white colour, lighter on the 
upper surface, which is desti- 
tute of the long rliizoids which 
clothe the rest of the pro- 
thallium ; but the prothallium 
depicted in fig, 1 contained 
some chlorophyll in the ridge 
at the upper right-liand corner, 
where it had evidently pro- 
jected above the surface of 
the soil. 

The prothallia varied some- 
what in shape, but in most 
cases the younger ones ex- 
amined were more or less 
conical below, increasing in 
size higher up Probably in an earlier stage the prothallium forms a 

cylindrical besiy or primary tubercle, 
which later expands at right angles 
to its axis, so that in older prothallia 
the primary tubercle can be dis- 
tinguished as a small projection from 
the lower surface of the mature pro- 
thallium. 

The outer edge of the upper sur- 
face is, in most prothallia, surrounded 
by a ridge, on the inner surface of 
which the reproductive organs are 
produced. This ridge does not pass 
regularly round the whole margin, 
but is interrupted in places. Thus 
the upper surface is concave ; and 
possibly this promotes the fertilization of the arohegonia, as Lang suggests 
lor the paralml case of L. davatum. 



Pia. 3. — ^Prothallia of L. volubile ^ 
bearing arohegonia. ar, arohe- 
gonia. X 7. 






Figs. 1, 2. — Prothallia of L. volubile. Natural 
gise. 

Flos, lo, 16. — Prrthallium roproeented in fig. 1, 
seen fn>m two different Bides. 
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Older prothallia— r.//.. that represented in fig. 3 — seemed to form a 
rather flat plate, with a ridge running round the margin of the uppei* 
surface. This flattened form was particularly noticeable in some of the 
prothallia to which young aporophvtes were attached. 

Internal StrHCinre, 

The internal structure of the prothallium of L. rolnbile agrees in its main 
characters with that of L. clavatnw or L. nmioiinum. A glance at fig. 4 
shows that there is a differentiation into several layers of tissues w^iicdi 
correspond in a general way to those of L. chivatnm. The following tissues 
can be distinguislied : — 

(a.) On the lower surface a limiting layer of cells, elongated ])arallel 
to the surface and destitute of fungus hyphae, except certain cells wliicli 
form the basal cells of rhizoids. 

These rhizoids apparently have no 
fungus hyphae in their cavities, 
the hyphae penetrating the wall 
of the basal cell and ramifying in 
the humus. 

(Ih) Next come several layers 
of equi - dimensional cells, thin- 
walled, whose cavities are densely 
packed with fungus hyphae, which 
stain deeply with haenialum. 

Nuclei are present in these cells, 
but are often somew^hat obscured 
by the fungus. Those cells which 
border on layer (a) are often less 
densely filled with fungus. 

(e.) Then follows a rather wdde 
band of nucleated cells, elongated 
at right angles to the surface of 
the prothallium. The cell-walls 
are thick, and many of them con- 
tain fungus hyphae, which collect 
especially where two or more cell- 
walls meet. The presence of the 
fungus filaments in the wall? 
renders it rather difficult to see 
the exact shape of the cells. This 
layer also has the fungus in the 
cell-cavitiea. 

The layers marked (b) and (c) extend not only parallel to the base but 
also parallel to the sides in the younger radial prothallia. In the older, 
move flattened, forms only a few rows of cells immediately below the re- 
productive organs are free from the fungus. From the layer (c) starch 
is absent. 

(d.) The whole of the central part of the prothallium is occupied by 
large thin- walled parenchymatous storage-cells, in which starch is stored 
in great abundance. The cells of this tissue bordering on (c) are often 
smaller and more densely filled with starch granules. 

(e.) The layer (rf) passes ^aduaUy into a rather delicate layer of smatb 
celled tissue, which passes into more or less radial rows of small-celled 



Fi(i. 4. — Sootinii of young }>ruthalliiiin of L* 
iHiiubiU'. a, limiting layer ; b, ocUn with 
intorc(4hiJar fungus ; c, cells with inter- 
and intra-uellular fungus ; d, storage 
tissue ; e, generative tissue ; rh, rhizoid. 
X 82. 
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tiaane from which the antheridia and archegonia arise on the upper surface 
of the prothallium. 

In comparing the structure of this prothallium with that of L, davatum 
and of L. annotinum one or two striking differences appear. First is the 
absence of a single layer of cells, elongated at right angles to the surface 
of the prothallium, lying between the layers marked (6) and (c), in L. voluhUe, 
and with the fungus intracellular. This layer of cells is represented by 
Bruchmann as extfemely well marked in L. annotinum, and by Lang as 
quite distinct in L. davatum. Secondly, the occurrence of the fungus in the 
cell-cavities as well as in the wails of layer (c). Thirdly, the absence of 
starch from layer (c) and its abundance in the cells of layer (d). 

Merietematic Tissue, 

The formation of new tissue takes place all round the margin of the 
prothallium, just beneath the reproductive ridge. The meristematic cells 
are found on the lower surface of a bay or indentation just below the re- 
productive ridge (fig. 4, a;). A section through this region shows a row of 
cells with large deeply staining nuclei. These cells divide both by peri- 
clinal and anticlinal walls. Towards the outer surface of the prothallium, 
cells formed by anticlinal divisions gradually pass into the elongated cells 
of the limiting layer ; while, within this, meristematic cells pass gradually 
into the layers which contain the fungus hyphae. More internally, a layer 
of secondary meristem seems to be differentiated, which gives rise towards 
the upper surface of the prothallium to radial rows of small cells, and 
below gradually passes into the large-celled parenchymatous storage region* 

Fungus, 

Mention has already been made of the fact that certain cells of the 
prothallium harbour an endophyte. Not only does this fungus not injure 
the prothallium, but no mature prothallium is found without it. More- 
over, the cells in which the fungus is present are quite normal, and a 
nucleus is always present in them, though it may be almost hidden in the 
coils of the fungus. It seems quite clear that this is a case of symbiosis, 
though the exact way in which the endophyte and the prothallium benefit 



Fio. 5. — GelU of L, volubUe, oontaining dcein of fungut» hyphae. /./, fungal 
fl^menta. X 900. 

Figs. 0, 7, 8. — CoUa of L, volubik, abowing the formation of nucleated 
yeaioloH (ne). x 000. 

is not known. Possibly, in the first place the fungus attacked the pro- 
thallium of Lycopodium parasitically, but the Lycopodium prothallium .was 
able to use the fungus to aid its nutrition. In any case, the fungus must 
obtain some advimtage from the association or it would not so generally 
be found in the proSiallial cells. Before the exact relation between the 
two organisms can be determined it is necessary to know more about the 
processes of nutrition in <^e fungus. 

4— Trans. 
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In L, volvhile the hyphae of the fungus pass into the basal ceU of the 
rhizoids, penetrate the outer wall near the base of the rhizoid proper, and 
so come into contact with the humus in which the prothallium grows. 

In order to examine the fungus and trace its distribution, hand-cut 
sections were soaked in caustic potash, washed in water, and stained with 
iodine. This treatment caused the fungus filaments to stain a red- brown 
colour. In different cells the fungus presented quite a different appearance. 
In many cells, particularly those of layer (6) (fig. 4), the hyphae formed a 
dense coil (fig. 5) or else a number of parallel threads. In others, again, 
especially in the basal cells of the rhizoids, it formed several thick densel}' 
staining threads. In other cells are seen what Lang terms ‘‘ multinucleate 
vesicles ” (figs. 6, 7, 8). These arise by the swclling-up of the hypha, and 
at first each contains only one nucleus (fig. 6), which stains deeply, though 
the vesicles themselves stain lightly. Several of these “ multinucleate 
vesicles ** may be present in a single cell. In other cells were dark spore-like 
bodies, but it was impossible to trace how they arose. Possibly they arose* 
by the bursting of multinucleate vesicles. 

Reproductive Organs. 

In L. volubile the antheridia and archegonia are formed on the same 
prothallium, and are both confined to the upper surface. Antheridia are 
usually first formed, the youngest being nearest to the meristcmatic zone ; 
but as soon as a number have been formed archegonia begin to form nearest 
the growing-zone. Thus the central part of the upper surface of the pro- 
thallium oi^n bears spent antheridia, while the marginal ridge bei^rs mature 
archegonia. Apparently in some cases a fresh zone of antheridia may be 
form^, since on one of the prothallia which bore the foot of a young sporo- 
ph 3 ^e all stages of antheridia from the single cell to the spent antheridium 
were found. 

The antheridium arises from a single surface cell which is distinguished 
by its large nucleus. This cell divides into two, the outer of which forms the 
cover cells by anticlinal divisions only ; while the inner divides repeatedly 
to form small-celled tissue, the spermatazoid mother cells. From the cells 
of the prothallium bordering on the mass of spermatazoid mother cells, 
narrow tabular cells are cut off so that the mature antheridium is surrounded 
by these cells. At first the cover cells are flush with the surface, but later 
they project a little in most cases. In one case an antheridium was found 
which appeared to project beyond the prothallium for fully half its length. 
Further examination, however, showed that only the six apical cells of the 
antheridium were cover cells, those lower down which are divided by peri- 
clinal walls being prothallial colls. 

The archegonia also arise from a single superficial cell which contains a 
large deeply staining nucleus. This cell divides into a row of three cells, 
the outer of which forms the neck cells, the inner gives rise to the ovum, and 
the middle cell to the neck canal cells. The outer divides by a perpendicular 
wall, and these cells by further divisions form the neck, which m the mature 
archegonium projects considerably below the surface. A cross-section shows 
that the neck consists of four rows of cells. The mother cell of the neck 
canal cells divides. In a nearly mature archegonium only a single division 
wall had been formed in the neck canal mother cell ; but nuclear division 
hadjeontinued so that in the outer cell there were six nuclei arranged in 
pairs, each pair surrounded by a little cytoplasm. A still later stage shows 
the ovum below containing a large deeply staining nucleus with a single 
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nucleolus, and, above, two cells each with a single nucleus ; then a cell con- 
taining seven nuclei, the lowest four of which are arranged in pairs. The 
lower part of the archegonium is buried in the tissue of the prothallium, 
and a layer of tabular cells is out off round the ovum from the neighbouring 
prothallial cells. 

Tlie Yomig Sporophyte. 


'N 



Unfortunately, the writer was not able to trace the different stages in 
the development of the young sporophyte. The prothallia persist for a long 
time, and may be found still at- 
tached to a young plant which has 
reached a height of in. or 2 in. 

(fig. 9). It is quite common to 
find two, or even three, sporo- 
phytes attached to the same pro- 
thallium (figs. 10 and 11). As 
in all specieii of Lycopodium, the 
first root appears relatively late, 
some sporophytes an inch in height 
showing no trace of it. 

Sections of two embryos were 
obtained which liad not yet broken 
through the prothallium. Tlie 
youngest was an oval parenchy- 
matous mass, whose cells were very 
rich in stare.h (fig. 12). The sus- 
pensor consisted of one or two cells, 
and the stem and foot were quite 
undiflEorentiated. The other (fig. 

13) was slightly older, and quite 
spherical, owing to the rapid growth 
of the cells of the foot segment. 



Fio. 9. — Prothallium of L, volubile, bearing 
a Hingle sporophyto. stem; pr, pro- 
thallium ; rt, root. Natural size. 

Flos. 10, jl. — Prothallia of L. volubile^ 
bearing two and three young sporophytes 
respectively. Natural size. 

The cells of the stem tier were rather 


smaller, while the outer limiting layer of the foot consisted of large cells. 



Figs. 12, 13.---Seotion8 of two young embryos of L* volubiU. 

St, stem segment ; ft, foot segment, x 267. 

A section of a basal part of a young sporoph 3 rte still attached to^the 
prothallium revealed the presence of a massive foot, the outer cells of which 
form an absorptive layer (%. 14). The cells of this absorptive layer have 
much-thickened ffuter and side walls, which stain very deeply with haemalum. 
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They have also relatively larger nuclei and more abundant cell-contente. 
There was no sign of a protocorm. The tissue of the prothallium below the 
foot consists of rather flattened cells, in which starch is present. £xamina> 



Fig. 14. — Foot of Bame, moro highly magnified, 

Hhowing the limiting layer of coUb. x 267. 

tion of several young sporophytes proved that the vascular bundle does not 
extend into the foot. It is quite clear that the embryo of volubik is of 
the L. damtunhannotinnw type. 

Lycopodium scariosum. 

The prothallia of L. scariosum are, according to Mr. Holloway, always 
subteri'anean, being deeply buried (4-6 cm.). Like L, voluhiley the pro- 
thallium of L. scariosum resembles that of L. davatum, but it is even larger 
than that of L, volubile. The largest specimen cut was 14 mm. by 9 mm. The 
prothallia were conical below, becoming cylindrical above (figs. 15 and 16). 
The upper surface of the prothallium is concave, lighter in colour, devoid 



Fios. 15, 16. — Prothallia of L. scariosum. x 3. 

Fig. 17.— View from above of prothallium, ni, reproductive 
ridge. X 6. 


of rhiTOids, and with a ridge running round the margin, on the inner surface 
of which the sesCual organs are found. In other cases — c.o., fig. 17 — ^two 
ridges have been formed, one towards the centre of the prothi^ium and the 
other round the margin. The prothallium mentioned above as the largest 
was quite different in shape (fig. 15). it was obtuse-angled below, and the 
whole surface very much lob^ and wrinkled. 


Edobrlbt. — ProthaUia of Three New Zealand Lycopods. 101 


Internal Structure, 

Tlie general arrangement of tissues in L. soarioaum is like that of 
L, volubile, or still more that of L. damtum ; but a striking point in 
which L, aoarioaum differs from both is in the small proportion of its cells 



occupied by the fungus hyphae. A glance at figs. 18 and 19 will show 
that the tissue infected by the fungus occupies only something like a 
quarter or a fifth of the whole prothalUum, while in L, volubile and also 
in L, davatum it occupies half. Fig. 18 shows that the tissue infected by 
the fungus extends also, in parts, to the lobes of the upper surface. 



Fig. 19.>~8eotion of lower part of prothallium of L, aeanoaum, 
a, limiting layer; 6, e, and d, the layers oooupiad hy the 
fungus ; c, storage layer, x 80. 

The tissues of the prothallium of L, aotmoaum are,-> 

(a.) A limiting layer of elongated cells, from some of which rhisoids 
spring. These rhisoids* may be merely prolongations of an epidermal cA\ 
or may be out off from a basal cell by a cell-wall. They show the presence 
of fun^ h3rp]iae inskle their cavities. 
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(6.) Several layers of cells, the lower two or three elongated parallel 
to the surface, and containing only a few thickened filaments of the 
fungus ; the upper equi-dimensional, and containing a dense skein of 
fungus filaments. 

(c.) Then a single layer of cells elongated at right angles to the surface, 
with the endophyte intracellular. This is a fairly definite layer, and cor- 
responds to the similar one described by Lang and Bruchmann in L, cUivatum 
and by Bruchmann in L. anmtinum, 

(d.) Then several layers of cells elongated at right angles to the surface, 
thick-walled, especially at the angles, and with the fungus in their walls 
but not in the cell-cavities. In this it differs from L, voluhik^ but agrees 
with L. daiHitum. When sections were tested witli iodine to demons^ate 
the presence of starch the cell-walls of this laye.‘ showed a faint blue colour, 
though no starch grains could be detected. The question arises whether 
starch was present in small quantities in the filaments of the fungus which 
spread in the cell-walls. 

(e.) Above (d) was the storage layer of parenchymatous cells as in 
L, voluhile. 

The meristematic tissue and the fungus were exactly as in L. vohtbile. 

Tte/productive Organs. 

The position of the reproductive organs is similar to that of L. volulnle. 
Unfortunately, all the prothallia examined were rather old, even the smallest 
showing the presence of a foot of a young plant when cut. 

It was not, therefore, possible to trace the development of the antheridiuin 
in detail, but the mature antheridium is quite sunk beneath the surface 
of the prothallium, and probably opens ))y a single cap cell. In one 
antheridium some mature sperm atazoids were found, and these were of 
the usual Lycopodiaceous type. 

The earliest stages of archegonia found showed a neck of two cells, 
while the central row of cells consisted of ovum and three canal cells. In 
one instance the end cell of the central series showed two nuclei. A 
later stage shows an ovum and six cells in the central series, in three of 
which the nuclei are paired. The difficulty of counting the neck canal 
nuclei is increased by the fact that the cells of the neck contain deeply 
staining nuclei, which often lie against the wall separating the ne(jk cells 
from the axial row of cells. In the mature archegonium the cell- walls of 
the axial row of cells have disappeared, and there remain the ovum and 
nine nuclei, the six lowest of which are in pairs. The neck cells split apart, 
and the four rows of cells diverge. 

In Lycopodium the number of cells in the axial row varies widely. In 
L. edavatum and L. amiotinum there are 6-10 or more, especially in 
L. aniMtinum ; L. phlegmaria has 3-6, according to Treub ; whereas in L. 
eermtum and L. inmidatum the number may be reduced to one. Further, 
it is very common for some of the nuclear divisions not to be followed by 
cell division, so that the nuclei are associated in pairs. 

The Young t^porophyte. 

The fertilization of one archegonium of a prothallium of L. scarioaum 
does not prevent the fertilization of others. There may be onlyjfone 
sporophyte to a prothallium (fig. 20), but it is quite common to find^two 
young sporophytes attached to the same prothallium, and in one case 



Edobrlky. PrnmaUia of i hrct: Nt'w Ztfiintul J/ycopods. 


ffig. 21) three young Bporoph>i;es had reached practically the same height. 
Although they were all about IJin. high, the prothallium showed no signs 
of decay. 

r TT"''"^“'''\tely, it was not possible to obtain sufficient stagers to trace 

the development of the em- 
fj bryo, but it is probably of 

cUtvatam type. The 
foot is large and persistent, 
a fact which is in relation 
y/ depth of the pro- 

J If thallium below the surface 

Jj p soil, and the late 

J i appearance of the first root. 

% V 7 / 21 recognized 

// i I ^ small projection at the 

^ base of a young sporophyte 

\L jf IL which has become detached 

Jl r I from the prothallium. The 

w . f first-formed leaver? are scale- 

(V iM 

H I A longitudinal section of 

. x^‘ ' the base of a young plant 

' ^ ^ ^ still attac hed to a prothallium 

Fia 8. 20, 21.— Pro thallia of X. acorio^uw. bearing passing through the foot 

oneandth.eeyo.mgsporophyte8reBpe<,tively. shows esBentiallv the same 

JNaturai sizo. .*'■»- t y 

structure as in L. volubile. 

There is a limiting layer of cells with more abundant contents and large nuclei. 


Fias. 20, 21. — Prothallia of X. acarioaum^ bearing 
one and three young gporophytes reB|)eotively. 
Natural size. 


^ y 


w( 1 
m : 



Fio. 22.>-— Section through foot of young plant of L. aca/rioaum 
still attached to prothallium. xylem ; prothallial 
tisBuo ; tit limiting layer of foot x 207. j 

The cellB of the foot are large, and though there is no prolongation 
of the vascular tissue into the foot the central cells are elonga^ to 
assist oonduotion (tig. 22). 
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Lycopodium BtllArdieri. 

The early stages of development of the prothallium in L. BiUardieri 
were not found. The mature prothallium is quite devoid of chlorophyll, 
and consists of filaments which branch 
rather sparingly, the formation of 
vegetative branches taking place in 
aoropetal succession. The prothallium 
is tliickly covered with rhizoids, in- 
clined to the axis of the branch at an 
angle of 60 or 70 degrees (figs. 26-31). 

The branches are cylindrical in form, 
and growth is terminal ; but the 
young branches are usually obovate, 
being thicker at the distal end. The extreme ends of the branches also appear 
lighter in colour, owing to the absence of the fungus hyphae from their cells* 



Fio. 23. — ^Prothalliumuf L. BiUardien, 
bearing young sporophyte. x 0. 



Fjg. 24. — Prothallium of L. BiUardieri, auTroundGd by detached branches. X 6. 

Fio. 25.— Reproductive branch of L. BiUardieri, bearing vegetative branches radiating 
out in all directions, x 6. 

Fifi. 26. — ^Frothallinm of L, BiUardieri, bearing young sporophyte. 

Figs. 27, 28. — ^Reproductive branch of L, Buhurdieri, bearing young MporDph3rte. 
Natural size. 

The vegetative branches may grow to some length, but some become 
thicker at their growing end and bear antheridia. After the formation of 
antheridia has continued some time the same branch may form archegonia* 
As soon as a branch begins to form sexual organs it gives off branches much 
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more freely, several branches often arising side by side, which never occurs 
in a vegetative branch. (Figs. 24, 25, and 26.) 

The branches may die off behind and form new prothallia. The same 
would happen if a branch were accidentally detached. In some cases 
prothallia are found surrounded by numerous detached branches, whose 



Fig. 29. — Young nporophyte detaohed from prothallium but Htill showing foot. X 2. 
Fins. 30, 31. — Prothallia of L, BiUardieH^ bearing young Hporophyte with first root 
developed, f, root, x 2. 

rhizoids are interlaced with those of the parent prothallium. In this way 
prothallia are able to increase rapidly when circumstances are favourable, 
a power which is no doubt of great value, since the initial difficulty in the 
germination of the spore is so great. 

MintUe SiitujctHre of Vegetative Braml^. 

A longitudinal section of a vegetative branch shows a certain differenti- 
ation of tissues. A mature branch (fig. 32) shows, — 

(a.) In the centre several rows of elongated cells with scanty contents. 
{h.) Then two rows of cells, the region infected by the fungus. These 
cells are equi-dimensional and contain a distinct nucleus. In many of 
these cells the fungus hyphae form a dense skein, and in others there were 
several bodies which stain very deeply with haemalum. Further search 
showed that these dark bodies arose from the fungus, and are probably 
spores. The fungus was also intercellular. 

(c.) A single row of elongated cells. 

(d.) The peripheral layer, usually a single row of cells, elongated 
parallel to the axis of the branch, and covered with a thin cuticle. At 
intervals are cells rather shorter, which give rise to rhizoids. These cells 
are the only ones of the peripheral layer to contain fungus filaments. 
A branch tinted with caustic potash and stained with iodine showed the 
presence of numerous pits on the cell- walls lying between any two of the- 
cells of the peripheral layer. The external w^l and the wall opposite 
to it were not pitted. Careful search failed to reveal similar pits in the 
transverse walls of the central tissue which Treub describes as present 
in L. phlegfnaria, 

Chowing-poifU, 

A longitudinal section of the growing end of a branch revealed the 
presence of two initial cells (fig. 33) which are characterized by .large 
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nuclei. Apparently the mode of growth ifl exactly the same as in L. phh^- 
maria. Botli transverse and longitudinal divisions are formed so that the 
cells at the apex of a branch are equi-dimensional. A sh f)rt. distance 
behind the apex differentiation of the tissues takes place. Few transverse 
divisions take place in the central cells, so that elongated cells are formed. 
Those outside the central cells divide by transverse walls and form equi- 
dimensional cells, which soon become infected with the fungus. Some of 



Fig. 32. — Lonp^itudinal Koction of veKciative branoh of L. Billardirri. n, central oelU ; 

bf funguH-infeotcd ccIIh ; c, single row of oolls ; d. peripheral layer ; 
fc.r, ba‘5al cell of rhizoid ; nc, nucleus. X 267. 

Fi<i. 33. — Ix)ugitudirial i^cjction of apex of vegetative branch. «, central colls; b. fungus* 
infected cells; c, single row of cells; d, peripheral layer; nr, nuolous; 
I, ir itial ell. x 367. 

the cells of the peripheral layer divide by a periclinal wall (fig. 33, j;), and 
the outer wall of the external cell forms a thick cuticle. The external 
cell grows out and forms a rhizoid, which may grow out to a great length. 
The wall which separates the rhizoid from the basal cell is extremely 
thickened and cuticularized. 

The development of young branches was not followed in detail, but 
a young stage showed a few projecting cells of the peripheral layer, and 
below them a few small parenchymatous cells. 

Repeated attempts were made to demonstrate the presence of starch 
in the cells of the brancli, but only the slightest traces of it were found. 

Sexual Organs. 

The sexual branches of L. Billardiefi are always dorsiventral, the sexual 
organs being borne on tlie upper surface. The presence of sexual organs 
on any part of the thallus can readily be detected by moans of the para- 
physes which are always present on the reproductive region (fig. 34). The 
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reproductive branches differ from tlie ordinary vegetative branches also 
in being thicker. Antheridia and archegonia are developed on the same 
branch, but the antheridia are first for?ned. A branch about to bear 


antheridia bec^omes club-shaped, and the antheridia are formed near the 
apex, though the apical cell is not used up in their formation (fig. 35). 
Owing to the rapid division of cells, the antheridia come to lie on the 


upper surface. The formation of 
antheridia may (‘ontinue for some 
time, but eventually archegonia are 
formed at the apical end. In 
the autheridial branch the lower 
vegetative portion is infected with 
the fungus, only a few cells im- 
mediately below the antheridia 
being free from it. From the cells 
of the lower surface rhizoids 
spiing, as in the ordinary vege- 
tative branches. 

The paraphyses in L. Billnrdieri 
<‘onsist of three cells, each con- 
taining a nucleus and rather 
scanty protoplasm. The basal cell 
is often smaller than the others, 
and the apical cell usually becomes 
narrower at its distal end. Each 
arisen by the division of a surface 
cell into two, the outer of which 
divides again. In only one para- 
physis was a tendency to branching 
seen, where a small protuberance 
had been formed on one side of the 
lowest cell. In the small number 
of cells of which the paraphyses 
are composed, and in their in- 
frequent branching, they differ 
strikingly from L, phlegmaria and 
L. Selago, in both of which branch- 
ing of paraphyses is common, and 



the number of cells may r(3aoh Fia. 34,— You^ roproduotive branch of 
nine or twelve. h. liiUardieri, bearing antheridia and 


Antheridia arise, as in other 
species of Lycopodium, from single 
cclis which divide into an outer 


young vegetative branches. vM, vefi(b- 
tativo branch ; an, antheridia ; p, 
paraphyses. x 82. 


and inner cell ; the outer cell gives rise to the cover cell, and the inner 
to the mass of spermatazoid mother cells. 

Development is the same as in other species, and the mature antheridium 
does not project above the surface. The antheridia may arise so close 
to one another that they arc separated only by a single plate of tabular 
cells. There is no doubt that in this case the spermatazoids escape 
by the disintegration of a single cap cell, since when the spermatazoids 
have escaped the remaining portion of the wall of the cap cell becomes 
yellow. The development of the spermatazoids was not followed in 
detail. 
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Archegonia apparently only develop on branches which have already 
borne antheridia. As is the case in the formation of antheridia^ the meri- 

stematic region of the branch 
is towards the lower surface. 
The cells of the growing 
region are distinguisW by 
their large deeply staining 
nuclei. 

Ah in other species, the 
archegonia can each be traced 
to a single cell which divides 
into three, the outer giving 
rise to the neck, the middle 
to the neck canal cells, and 
the innermost to the ovum. 
The nucleus of the ovum 
stains deeply, and often 
shows two deeply staining 
nucleoli. In the central row 
of cells only two walls ap- 
parently are formed. In a 
mature archegonium ready 
for fertilization there appeared a large ovum with a small nucleus close 
to it, then a large nucleus and three pair of smaller nuclei separated 
from the ovum by a wall. 






I'lG. 36. — Longitudinal section of a young 
antheridial branch, showing initial cell (t) 
pushed to the lower nurfaoe; aft, an- 
theridum ; fA, rhifoid. x 207. 


Fiq. 30.—Longitiidmai section of foot of young plant of L. BiUardmi, showing snt- 
penaor (siMp). ar, remains of arohegraium ; 1.1, limiting la^r x ^7. 
Fio, 37,— Prothallium of L. BiUardieri, bearing yomm sporophyte, showing only one 
leaf, 1. /I, foot; «, stem; par, pazapfgi«u; i«g.6r, vegetative branch* 
X 82 . , 
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The Young Sporophyte, 

A glance at figs. 23 to 31 will show that the young sporophyte may 
remain attached to the prothallium for a long time. Thus 8 poroph 3 rtes 
with four or five leaves and a young root may still be attached to a 
prothallium. The first-formed leaves are never scaly, since- they are pro- 
duced above the surface of the humus. Even after the young plant has 
become detached from the prothallium the foot may be distinguished on 
it (fig. 29). In no case was more than one sporophyte developed on a 
single branch of the prothallium. 

A section through the basal part of a young sporophyte still attached 
to a prothallium shows a fairly large foot composed of parenchymatous 
cells, with its outer row of cells characterized by thick walls and more 
abundant contents. In fig. 36 the suspensor is seen, which consists of only 
a few cells. No trace of a protocorm was found. Fig. 37 shows a young 
sporophyte with only a single leaf developed. 

Fungus. 

Apparently similar to that of L. votuhile, but no nucleated vesicles 
were observed. On the other hand, cells with dark spore-like bodies were 
very common (fig. 32). 

Summary. 

The results obtained in this investigation may be summarized as 
follows : — 

(1.) The spores of L. Billardieri and L. nome-zelundicum. Colenso, like 
those of many other species of Lycopodium, do not germinate readily. 
After a period of five months there was no sign of germination. 

(2.) The prothallia of £. voluUle and L. noarioaum resemble one another 
externally, but that of L, acariosum is larger. Both are usually colourless 
and saprophytic, but prothallia of L. %H>luhih may come above the surface. 

The prothallia of L, BiUardieri, like those of other epiphytic species, 
closely resemble those of L, phlegmaria. 

(3.) Internal Form of ProthaUia . — In a general way, both L. volubile 
and L. acarioaum resemble L. davatum, but L. aoarioaum differs from both 
L. volubile and L, olavcUum in the small proportion of its cells in which 
the fungus is found, the infected tissue being only about a sixth of the 
whole prothallium in L. acarioaum, while about a half in L. volubile and 
L. olavatum. L. aoarioaum resembles both L. davalum and L, annotinum 
in having a single row of cells elongated at right angles to the surface on 
the prothallium, and having the fungus intracellular. This layer is absent 
in L. volubile. Again, in the layer of cells marked (c) in L. volubile* andi 
(d) in L. aoa/rioaum the fungus is intercellular only in L. acarioaum, and 
both inter- and intra-cellular in L. volubile. 

The internal structure of L. Billardieri closely resembles that of L. 
phhgmaria, but in L. BiUardieri no pite were seen in the walls of the 
elongated central cells as described by Treub in L. phlegtnaria, though the 
pits in the walls of the peripheral layer were very conspicuous. 

(4.) Starch was abundant in both L. volubile and L. eoariomm in the 
parenchymatous storage layer. In L. volubile it was quite absent from 
the layer below this ; but in L. aoarioaum the walls of the cells showed 
a light-blue colour when treated with iodine, showing possibly that th^ 
fungus filaments in the wall contain starch. 

(6.) Fungus was present in all three species. In L. volubiU the fungus 
does oat enter the rhisoids, but pierces the wall of the basal cell of the< 
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rliizoid, and so comes into contact with the humus ; while in L. scariomm 
the filaments of the fungus arc found also in the cavities of the rhizoids. 

(6.) Reprodiictive Orgam. — Antheridia in all three species were of the 
usual Lycopodiaceous t\T)e, those in i. voluhile projecting a little above 
the surface, while those in L. scariosum and L. Billardieri were completely 
sunk in the prothalliuni. 

The devdopment of the archegonia is the same as in other species of 
Lycopodium, the only point of variation being in the neck canal cells, which 
number four to seven in L. vohtbUe, six in L. acariosum, and five in L. 
Billardieri. 

The paraphyses of L. Billardieri are composed of fewer cells than in 
L. Sdago and L. phlegniaria, and are usually unbranched, 

(7.) Young Sporophyte. — Though the embryology was not traced in 
detail, the embryos of L. vohhile and L. scariosiini arc undoubtedly of the 
L. claijotum type. There is a large persistent foot and no sign of a proto- 
corm. In L. Billardieri the foot is fairly large and persistent. 

General Hemakks. 

In the gametophyte of Lycopodium there is much greater variation 
than in any other vascular cyptogams. Thus, H. Bruchmann describes 
five different types of prothallia — (1) L. clavatum, (2) L. complanatum, (3) L. 
Selago, (4) L. inmdaium, and (5) L. phUgmaria. After c^ircfully examining 
these different types he comes to the following conclusion : “ It follows 
from the above facts that the groups of Lycopodium characterized especially 
by means of their sexual generation do not stand in close relation to one 
another; especially not such as one would expect in species of plants 
which have found their position together in one genus. The knowledge 
leads to a separation of the Lycopodiums into groups, or, still better, into 
genera, to which it would be quite in place to give new names. There 
arise as many groups as the sexual generation allows to be distinguished.’’ 
Thus, Bruchmann regards the species of Lycopodium as derived from several 
stocks of Lycopodiaceous plants. This is essentially the same conclusion 
as that arrived at by Dr. Treub in 1886, when, after remarking on the 
great difference between the prothallia, embryos, and young plants of 
L. cernwm and L, phlegniaria, he proceeds to say, “ This is one of the 
reasons why I believe I may offer the opinion that the profound differences 
between the prothallia of the I^ycopods are of very ancient date, and that 
they are not the result of very recent adaptations.'’ 

But another view of the variations in the prothallia of different species 
of Lycopodium has been given by Lang in 1899, and by Goebel in his 
“ Organo^aphy of Plants ” in 1906, and it is this view that the facts 
obtained in the present investigation seem to support. Lang’s view is that 
many of the differences between the different types of Lycopodium pro- 
thallia are physiologically adaptive in character, and so are not of generic 
value ; and similarly Goebel sees no valid ground for regarding the gap 
between the several forms of the prothallia of the Lycopodia to be so great 
as Treub and Bruchmann will have it. 

With regard to external form, the differences are not so great as they 
appear, for L. Selago may be regarded as intermediate between the radial 
green prothallia of L. cernunm and the filamentous saprophytic L, phleg- 
tmria. Again, in regard to internal structure Lang points out that the 
differences are in the tissues infected by the fungus, and this has been seen 
also to be the case in L, voluhile and L. scariosum. Thus they are due to 
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the physiological relation between the fungus and the ceils it inhabits 
and so cannot be used for classification. 

In the same way, the differences between the embryo and young plants 
are closely related to the position of the prothallium, whether at the surface 
of the soil or some distance below the surface. Again, the appearance 
of chlorophyll in the tissues is not (‘onstant. Thus, in L. Selago, when the 
prothallium grows at the surface of the soil, chlorophyll appears in its 
Mubaerial part ; and this is also the case in L. voluhile. 

In other characters which are not adaptive the different species of 
Lycopodium agree closely. Thus all species of Lyoopodium usually show 
biciliate spermatazoids, arc begonia with no basal cell, and a suspensor in 
the embryo. In all but the epiphytic forms of prothallia growth is essentially 
intercalary, and in the epi])hytic forms the apical growth is in relation to 
the branched filamentous form. 

Thus it appears tliat in Lycopodium the gametophyte and the young 
stages of the sporophvte are peculiarly adaptive. The experience of botanists 
])roves tliat the mature sporophyte of plants form a better basis for the 
interjiretation of affinities than does the more plastic embryonal stages, 
and this is especially the case in Lycopodium. 

In conclusion, 1 wish to record my grateful thanks to Professor A. P. W. 
Thomas for his ever-ready interest in my work, and also to Mr. J. Holloway 
for permitting m(‘ to use material gathered by him. 
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Art. XII. — Some New Species oj New Zealand Flowering-plants . 

By L. OocKAYNK, Ph.D., F.R.S. 

[Rmd btfore the PhiioBOphical Institute of (Janierbury, 3rd December, 19 J3.] 

Urtica linearifolia (Hook, f.) Cockayne sp. nov. 

This is U. incisa Poir. var. linear ijolia Hook. f. in the “ Flora Novae- 
Zelandiae,” i, 225. The differences between U. incisa and U. linearifolia 
are succinctly stated by Cheeseman in the “ Manual of the New Zealand 
Flora,” p. 636. In addition, it may be pointed out that U. linearijolm 
is a far taller plant than any form of t/. incisa ; indeed, in places it is a 
semi-liane. 

Pittosporum divaricatum Cockayne sp. nov. 

Prutex ± 1*6 m. altus, dense divaricato-ramosus, ramis rigidis, saepe 
valde crasais, intertextis, flexuosis. Polia polymorpjba : folia in statu 
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plantae juvenili, oblonga, obovata, lineari-lanoeulata vel lanceolata, ad 
16 mm. longa sed saepissime minora, inaeqnaliter pinnatifida, lobata 
vel dentata, segmentis magnitudine saepe diesimilibus integerrimie vel 
lobatis vel dentatie ; folia in statu plantae adulto lineari>obovata, oblonga 
vel ovata, ± 6 mm. longa, crassa, ooriacea, glabra, atro-viridia, integer^ 
rima, orenata, dentata vel lobata, obtusa. Flores parvi, solitarii, tor- 
minales ad apicem ramulorum perabreviatorum ; sepala ovata vel ovato- 
oblonga, 1*75-2 mm. longa, 3>nervosa, pallide viridia, caduca, leve eiliata ; 
petala lineari-spathulata, apice recurvata, 5 mm. longa, atro<purpurea. 
lere nigra ; ovarium nonnihil hirsutum ; capsula subglobosa, circ. 7 mm. 
diam., rugosa, apice mucronata ; semina 2-5. 

North Island : Growing in subalpine Nothqfagtts forest, subalpine scrub, 
and shrub steppe on the volcanic plateau. South Island : Common in 
montane and subalpine scrubs, and to a lesser degree in subalpine forests 
throughout the Island, irrespective of rainfall. 

P, divaricatnm as defined above was, in the “ Handbook of the New 
{Zealand Flora,” p. 20, included by Hooker along vrith another quite distinct 
plant, common on the dividing range of the North Island, in the conception 
of the aggregate species P. rigidum. In their descriptions of this latter both 
Kirk and Cheeseman have followed Hooker. In 1899 (Trans. N.Z. Inst., 
vol. 31 , p. 363) I called attention to the fact that a specimen of P. rigidnm, 
collected by Mr. D. Petrie on Mount Hikurangi, differed, so far as its leaves 
were concerned, from the common South Island shrub, but closely resembled 
the figure of P. rigidumt pi. x, in vol. i of the “ Flora Novae-Zelandiae.” 
I also suggested that probably the common South Island plant was a distinct 
species. When on the Tararua Mountains in 1906, in company with Pro- 
fessor Easterfield, Mr. B. C. Aston, and some others, plenty of P. rigidum 
of the “Flora Novae-Zelandiae ” was encountered, but so different was it 
in appearance from the South Island shrub that at first I thought we had 
found something “ new.” Further study of the two plants led me to give 
the MS. name of P. divanca<t/m to the common South Island form, but until 
recently I had not sufficient material on which to base a diagnosis. 

I am, then, excluding P. divaricaium from the conception of P. rigidutn^ 
so that this latter species, for those who agree with me, will include only 
the broad-leaved shrub of the North Island dividing range, the volc^anic 
plateau, and the mountains of western Nelson. 

P. rigidum as thus limited differs from P. divaricatum in the following 
important particulars : — 

1. The branches are not rigid, divaricating, and interlaced, but slender, 
more or less erect, and branch at a comparatively narrow angle. 

2. The leaves are oblong or obovate, and may reach more than 2*5 cm. 
in length and 1 cm. in breadth. 

3. A leaf may be occasionally more or less deeply toothed, but such semi- 
juvenile leaves are an exception, and never abundantly mixed with the 
adult, as is not infrequently the case in full-grown shrubs of P. divariocUum. 
Indeed, in a moist forest the actual juvenile form of the latter may be 
maintained, whereas under identical conditions P. rigidum remains purely 
an adult. 

4. Young leaves and young stems of adult P. rigidum are densely covered 
on both surfaces with almost a tomentum of ferruginous hairs, whereas 
such a covering is quite absent in the young leaves, Ajc., of P. divaruxUum* 

5. The flowers appear to be axillary, and not on reduced branohlets 
as in the case of P. divaricatum. 
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Carmichaelia paludosa Cockayne ap. nov. 

Frutex erectus, afoliatua, multiramoHUs, laatigiatus, circ. 1*2 ni. altua 
Hamuli stricti, filiformi, flavido-virides, atriati. Racemi vel fasciculi, 2-6-flori 
floribuB minutis breviter pedicellatis. Calyx campanulatus, sparse pilosus, 
dentibus ciliatis brevissime dentatus. Legumen eilipticum, 9 mm. longum, 
valide oompressum, rostratum rostro stricto 5 mm. longo ; semina 2-3, 
nigro-maculosa. 

South Island : Westland- Abundant in lowland swamps. L. C. 

Possibly a plant collect»ed many years ago by Mr. D. Petrie in the Clinton 
Valley, south-west Otago, should be referred to this species. 

C, pahffhsa is evidently closely related to C, corymhosa Col., but it appears 
to differ in its erect, fastigiate, non-drooping habit, somewhat pilose calyx, 
and larger 2-4-8eeded pod. The long straight beak is very characteristic. 
Colenso describes the beak in C. coryntbosa as short. By some both species 
will be included as varieties in the aggregate C. flageUiJormis. 

Gentiana serotina Cockayne sp. nov. 

Herba biennis (?) circ. 15 cm. alta. Oaulis gracilis, simplex, teres, 
strictus, purpurascens, 2-striatu8. Folia radicalia rosulata, pauc^i, spathu- 
lata, ± 2 cm. longa, apice obtusa ; folia caulina in paribus oppositis remotis 
disposita, sessilia, basi connata, anguste triangularia, ±1*5 cm. longa, apice 
acuta, margine integerrima fusoo-purpurea. Flores 3-5, circ. 15 mm. diam., 
in umbellis dispositi vel terminales solitariique ; calyx ± 8 mm. longus, 
lobis 4 subulatis acuminatis }-}-part'itus ; corolla calycis 2^-plo longiora, 
alba, alte secta lobis obovatis obtusis sed apice brevissime mucronata. 

South Island : C^anterbury — Growing in tussock steppe of upper part 
of the Canterbury Plain and the Malvern Hills. L, C. 

This well-marked species perhaps comes nearest to G, patula, but is at 
once separated by its much more slender habit, smaller flowers, narrow 
acute cauline leaves and acuminate calyx-lobes, which more resemble 
those of 0. oorymbijem Kirk. Also it only flowers in April or the end of 
March, whereas 0, patula blossoms throughout the summer. 

Ourisia Crosbyi Cockayne sp. nov. 

Herba perennis, gracillima, pubescens, 12-20 cm. alta. Rhizoma longa, 
1-1 *5 mm. diam., internodiis 1-2 cm. longis. Folia radicalia, pilis brevissimis 
pubesoentia ; lamina oblonga vel raro ovata, circ. 3 cm. longa, tenuis, 
apioe obtusa vel subacuta, margine serrata, subtus venis baud reticulatis ; 
petiolus angustissimus, ad 4 cm. longus. Pedunculi graoillimi ; bractae 
paribus oppositis, foliis simules sed minores, sessiles vel breve petiolatae. 
Flores oiro. 10mm. diam.; pedicelli ciro; 2-3 mm. longi, graoillimi; 
calycis-lobi usque ad basin 5-rartiti lobis linearis, ooroUae tubum exce- 
dentes; corolla alba, in fauoem lutea, tubis brevis; oapsula non visi. 

South Island: Southland — On floor of subalpine scrub, Longwood 
Range. Stewart Island — In forest, Mount Anglem. Named in honour of 
Mr. J. Crosby Smith, F.L.S. 

This species is somewhat closely related to 0. Colensoi Hook. £., but it 
differs greatly in its very slender ^bit and its thin, long-petioled, oblong, 
serrate not crenate leaves, which on the under-surface do not show the 
reticulating venation so marked in 0. Colensoi, 

Wahlenbergia Matthewsii Cockayne sp. nov. 

Herba glabra, perenxiis, circ. 24 cm. alta. Caules simplices vel Muoi 
ramosi, teretes, obscure striati, purpurascentes, 12-18 cm. longi. Folia 
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numerosa, conferta, linearia, ± 3-5 cm. longa, 3 mm, lata, pallide viridia 
aliquanto crassa, coriaoea, glabra, sessilia, apice acuta vel subacuta, apicem 
versus remote dentata. Pedunculi terminales, cire. 10 mm. longi, graciles, 
erecti, 2-4-ramo8i ; bractae paucae, breves ; calycis-lobi coroHam*tubum 
aequantes, subulati, acuti, circ. 5mm. longi; corollae-lobi circ. 10mm. 
longi, pallide lilacini, ovati, apice acuti ; capsula obconica, circ. 6 mm. 
longa. 

South Island : Marlborough — Clarence Valley, near the coast. Named 
in honour of the late Mr. H. J. Matthews, the discoverer of the plant. 

W. Matthewsii is related to W. mncaeflora Dene. (= W. ifraeilis A.D.C.), 
but is amply distinct in tlie numerous, close-set, linear leaves, invariable 
in form, the purplish erect, simple or sparingly branching stems given off 
closely together from a woody rootstock, and the large pale-lilacs flowers. 

Celmisia angustifolia Cockayne sp. nov. 

Suffrutex C. discohri Hook. f. peraffinis sed foliis linearilius differt. 

Folia linearia vel angustissime lineari-spathulata, sessilia, numerosa, 
Tfc 3 cm. longa, 5 mm. lata, integerrima vel remote brevissime dentata, obiusa 
vel subacuta, coriaoea, supra glabra viscida, subtus dense tomentosa pilis 
adpre8.sis sericeis albis. Scapus gracilis, viscosus, ±10 cm. longus ; bracteae 
remotae, lineari-subulatae (■apituJiim 2-3 cm. diam. ; involucri bractae 
lineares, acutae. glanduloso-pubescentes. viscidae, apice reenrvatae ; radii 
ligulac angustae, albae, circ. 1*5 cm. hmgae, obtusae ; achenia sericoa. 

)Soiith Island: (■anterbuiy- In fellfield or steppe from the lower sub- 
alpine to the alpine belts on mountains drained by the River Waimakariri. 
but not where the rainfall is excessive. L. V. 

This rather critical species was included by Cheeseman in C. discoloi 
Hook, f., an aggregate species containing a most diverse set of plants. This 
the description clearly shows — c.q., "" Leaves very variable in size and shape. 
1-21 in. long, J— 1 in. wide, oblong-spaihulatc to linear, obtuse or acute, 
entire or serrulate, ver}’’ coriaceous to almost membranous, viscid, glabrous 
or hoary above ” ; “ broad or narrow at the base, sometimes almost 

petiolate.*’ (Manual, p. 304.) 

A study, however, (d the species ’’ in the field shows that certain forms 
are constant over considerable areas, and that the prevailing form of one 
locality is quite absent in others. There are, in fact, various groups of 
individuals with constant and distinct characters which, in time, will 
undoubtedly receive distinct names, either specific or varietal ; and this 
does not apply to C. discolor merely, but to C. inemta, C, longifolia, and 
other aggregate species. 

C. angustifolia, as here defined, is an exceedingly common plant in the 
drier mountains drained by the River Waimakariri, where, so far as I know, 
there are no transitions to the forms of C. discolor with oblong-spatbulate 
leaves, so common farther to the south. Such variation as does occur is 
solely environmental and exhibited for the most part in reduction in size 
of the aereal organs. 

The only doubt T feel in publishing the species is not whether it is well 
to split up the aggregate C. discolor either into species or varieties, but> 
whether Erigerow fwme-zealandiae Buch. is not the same plant. The re- 
semblance between the two was pointed out to me by Mr. I). Petrie ; con- 
sequently I have carefully compared Buchanan's drawing and description 
with my specimens of the Waimakariri plant, and have come to the con- 
clusion that the two are not the same. If, however, plants matching 



CocKAYNK. — New Specien of New Zeahind Flnwerin f/^ plant x. 


116 


C. migastifolia are found in the mountahiB near CoUingwood, the habitat of 
Buchanan's species, the name would be C. novae-ze^ndiae (Buch.), and 
C. angustifolia be a synonym. 

B. L. Robinson, of Harvard University, in Proc. Am. Acad., xl, 1913, 

has changed the name Celmisia to Eldsmia and applied this latter to all 
the species considered valid in Cheeseman’s Manual. The reason for this 
change, according to Robinson, is that Celmisia Cass, in Diet. Sc. Nat., vii, 
356 (1817), is distinct from Celmisia Cass, in Diet. Sc. Nat., xxxvii, 269 
(1825), and that the New Zealand species fall into the latter, while into the 
former go Celmisia tahularis^ syn. Arnica tahularis Thunb. and Cel, tomen- 
tma, syn. Conyza tonietUosa Burm. f. According to the “ Index Kewensis," 
fasc. i, p. 476, Cehnisin Cass. (1817) = D.C. (1836), which includes 

the two species referred by Robinson to Celmisia, while Celmisia Cass. (1826) 
is the genus as known in Australasia. The above facts seem to strongly 
support Robinson’s change of name. All the same, it would be a matter 
for deep regret if a name so universally recognized as Celmisia had to be 
abandoned. It seems to me that New Zealand botanists would do well 
to wait until the next Botanical Congress, so as to see if Celmisia cannot be 
])laced in the list of mmim co7iseii)anda. 

Celmisia Hookeri Cockayne nom. nov. 

This is C. verbaseijoliu as dehned by Cheeseman in the “ Manual of the 
New Zealand Flora,” p. 3()9, that author being in grave doubt as to whether 
the material he was dealing with really represented C, verhascifolia Hook. f. 
Nothing needs adding to Cheeseman’s admirable description. 

C. Hookeri, so far as is known, is confined to north-east Otago, where the 
climate is comparatively dry. On the other hand, C. verhascifolia Hook. f. 
was based on specimens collecU*d by Lyall near Milford Sound and Preserva- 
tion Inlet, where the rainfall is excessive. As defined by its author, it is 
evidently a quite different plant to C. Hookeri, being smaller in all its parts 
and with heads only 6 cm. diameter, as opposed to tJiose of C. Hookeri, which 
are more than 8 cm. diameter. 

I think there is little doubt that C. Brownii Chapm., a widespread plant 
in the south-west of Otago, is identical with C. verhascifolia Hook. f. Kirk 
was the first to identify the north-e.ast Otago plant as C. verhascifolia, and 
it is curious that in his “ Students’ Flora ” the original liabitat is not cited. 

X Celmisia Christensenii Cockayne nov. typ. hybrid. (C. spectahilis 
Hook. f. X C. Traversii Hook, f.) 

Folia vaginam includens ± 16 cm. longa, 3 cm. lata, fiexibilia ; lamina 
oblonga, basi subouneata vel in petiolum brevem sensim attenuata, ± 10 cm. 
longa, supra viridis irregulariter sulcata glabra nisi nervi medii base, subtus 
tomentis pallide fuscis mollibus aliquanto laxis circ. 1 mm. altis vestita, 
nervo medio breve carinato purpureo sed pilis occulto, margine integerrima 
pilosa pilis sordidc albis sed basin versus fuscis ; petiolus brevis, carnosus, 
oiro. 10 mm. latus, tenue canaliculatus, basi in vaginam purpurasoentem 
laxe serioeo-tomentosam 4*6 cm. longam 18 mm. latam dilatatus. Soapus 
duplo folia excedens, rigidus, crassus, pilis sericeis albis adpressis vestitus ; 
braotae circ. 6, lineares, spathulatae vel vix subulatae, supra virides pilosae 
pilis sericeis albis sed subtus apieeque pallide fusco-tomentosae. Capitula 
circ. 4 cm. diamvl involucri bractae lineares, pilis albis pilosae sed apioe 
brunneo-soariosae vel pilis pallido-fuscis vestitae ; ligulae 4-nervae, albae, 
0 rc. 2*4 cm. longae. 
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South Island : Fairly common on Mount Charon, near Hanmer. Named 
in honour of Mr. C. E. Christensen, who is adding so greatly to the know- 
ledge of the botany of Hanmer and its vicinity. 

The plant here dealt with is almost certainly a hybrid between 
C. apectahilis Hook. f. and C, Traveraii Hook. f. It strongly resembles 
C. mollia Cockayne, as may be seen by comparing the above description 
with that of the latter in Trans. N.Z. Inst., vol. 31, pp, 423^-24. But 
C. mollia is undoubtedly a hybrid between C. apectabilis Hook. f. and 
C. petiolata Hook, f., the latter a species closely allied to C. Trctveraii. 

X C. Chriatenamii is at once distinguished from C. speotabilia by the 
softer slightly rust-coloured tomentum, the purple midrib and petiole, and 
matted rather dirty- white hairs somewhat rusty -coloured at their bases, 
which form a fringe round the margin of the leaf. 

X Celmisia Morrisonii Cockayne nov. typ. hybrid. (C. coriaoea Hook f. 

X C. Traveraii Hook f.) 

Folia vaginam includens 21 cm. longa, subfiaccida ; lamina oblonga. 
circ. 12 cm. longa, 3*5 cm. lata, subcoriacea, supra pallide viridis sed pilo- 
rum tenuissimorum pellicula tenue ex parte occulta, subtus tomentosa 
pilis sericeis albis adpressis dilute flavido tinctis, inaequaliter sulcata, 
margine remote dentata mucronibus brevissimis purpureis et indistincte 
marginata pilis albis sericeis intextis, apice obtusa vel subacuta, nervo 
medio basi 10 mm. lato carinato et purpureo sed tomento occulto; petiolus 
carnosus, 2 cm. longus, 1*4 cm. latus, tomentosus, in vaginam 4 cm. longani 
2-5 cm. latam lanuginosam lana alba dilatatus. Scapus vix duplo folia 
excedens, rigidus, crassus, purpureus, pilis albis sericeis adpressis vestitus ; 
bractae numerosae, lineares vel lineari-spathulatae, ad 7*5 mm. longae, 
ut fc^liis tomentosae. Capitulum 6 cm. diam. ; involucri bractae lineares, 
ut scapo pilosae, apice scariosae brunneae ; ligulae albae, 3 cm. longae. 
apice obtusae vel 3-dentatae. 

South Island : Mount Miromiro, near Hanmer. C. E. Christensen I 
Named in honour of Mr. W. G. Morrison, who is industriously collecting 
the high-mountain plants in the neighbourhood of Hanmer. 

The more open tomentum, which is not parchment -like, and the 
flexible leaves with purple midribs, at once separate X 0, Morriaonii from 
C. coriacea Hook, f., which it resembles in the silvery pellicle of the upper 
leaf-surface and to a considerable degree ’in the scape and flower-head. 
The relationship to 0. Traveraii Hook. f. is more obscure, but it is visible 
in the purple midrib and petiole, the shape of the leaf and its texture, and 
in the faint brown tinge of the tomentum. 

The purple colour in C. Traveraii is evidently a distinct unit character. 
Hybrids between ( 7 . coriacea and C. apecUMia are without a trace of 
purple. 

Regarding the hybrid forms of Cdmima on the Hanmer mountains, 
Mr. Christensen sends me the following interesting particulars : “ The 

peculiar part about the hybrid forms of Cehniaia at Hanmer is that 
X C Chriatenaenii only grows where 0. Traveraii and 0. apectabUia grow 
near one another ] while x C, MorriaoHii only grows where 0. ooriaoea and 
C. Trav^aii are very plentiful— namely, on Mounts Charon and Miromiro. 

I have not met with it on Mount Captain. There is one gully on Miro- 
miro occupied almost exclusively by x 0. Morriaonii. Further, C. Traveraii 
does not occur on Mount Perceval, so that the hybrids on that mountain 
must all be between C. coriacea and 0 . apectcbHiar Specimens oi this 
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latter cross were sent to me by Mr. C’liristenscn, but I await more material 
before drawing up a diagnosis. 

Since writing the above I have been informed that specimens of what 
is here called x C. Morrieonn were some time ago received by Kew from 
Mr. H. H. Travers, ho having in his turn got them from Mr. McEvoy, who 
had, however, been made aci|uainted with the plant by Mr. Christensen. 
Later on, Mr. Travers heard from Kew that the plant would be named 
C. insignia. I am under the impression that this is merely a nomen nudum, 
and, as I do not know who is the authority for the name, I am not substi- 
tuting insignia for Morrisonii, as I would otherwise have done. The hybrid 
has been known to me since 1H99, when T found one plant in the vicinity 
of .lack’s Pass. 


Helichrysum (?) dimorphum Cockayne sp. nov. 

FruteX scandens circ. 6-8 m. altus. Caulis circ. 2 cm. diam., fiexilis, 
primo non-ramosus donique dense ramosus ; ramuli ultimi valde gracillimi, 
foliis parvis imbricatis adpressis obsiti. Folia in planta juvenili et etiam 
in planta adulti in umbra crescenta, subpatentes, clliptica vel ovato-oblonga, 
oin. .3'5-5 mm. longa, 2 mm. lata, brevissime potiolata petiolo 1mm. Into, 
coriacea, supra glabra et conspicue nervosa, subtus tomentosa pilis sericeis 
albidis, margins iticrassata glaberrima, apice acuta apiculo brevissimo 
ornata ; folia in planta adulti arete adpressa, imbricata, squamiformia, 
lineari-lanceolata, obtusa, .3 mm. longa, I mm. lata, supra concava. pilosa 
pilis albidis sericeis, subtus convexa, glabra. Oapitula terminalia, parva, 
subcylindrica, 9 mm. longa, .In') mm. diam. vel minora ; involucri squamae 
multiseriatae, exterioribus oblongis vel obovatis, pilosis, marginibus scariosis 
apicibuB brunneis, interioribus lincari-oblongis, scariosis, obtusis ; flosculi 
cire. 18, omnes hermaphroditi (?) ; pappi setae numerosac, graciles ; achenium 

glabrum. . , , 

South Island : Canterbury -Climbing through and over nver-tcrrace 
scrub on the banks of the River Poulter, near the Mount White Bridge, and 
at Puffer’s Creek, Waimakariri River basin. L. C. 

H. ditnorphuni is not only one of the rarest species in the flora, only 
two plants being known so far, but, what is more important, it is a remark- 
able addition to the lianes of New Zealand. , . . , , , 

It can be recognized at a glance by its scrambling habit, slender branch- 
lets with very small, adpressed, scale-like leaves, something after the manner 
of Hdichrysvm microphyUnm, its semi-patent, flat leaves of the reversion- 
shoots which are glabrous above with the anastomosing raised veins clearly 
evident tomentose beneath and with thickened glabrous margins. The 
heads are very small, long and narrow, and their involucral scales in several 
series, the outer being much smaller than the inner ; the florets are aboht 
18 in number, and are perhaps homogamous ; the achene is glabrous. The 
main stem is stout below, unbranohed and flexible. When the tope of the 
shrubs are g«inAd the plant branches abundantly, forming dense masses 

of the slender cupressoid twigs. , ^ • i 

I am not at aU sure as to the genus of the plant, as my material was 
scanty so far as flower-heads were concerned. However, the mam reason 
for publication is to call attention to this remarkable plant in the hope that 
some one may be induced to visit the locaUty where the spwies is growing 
and coUect more material, or to look for other examples m nver-terraoe 
scrub of the Waimakariri or its tributaries. 
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Cotula Dcndyi Cockayne sp. iiov. 

C. atratae affinia sed robuBtiora capitulis majoribus, floBculis luteis vel 
fulvis et involucri bracteis floBculis aequilongis vel excedentibuB. 

South Island : Common on subalpine and alpine Bhingle-slips of the 
drier mountains where there is a steppe climate. 

Although this species is extremely close to C. atrcUa Hook. £., it may 
be at once recognized by the colour of the florets, which are never black, 
but vary from quite pale yellow to brown, and the involucral bracts equab 
ling or rather longer than the florets. The plant frequently grows in com- 
pany with C. (Urdta. It is quite possible that the brown-flowered form 
is a hybrid between tlie yellow form and the })lack C. atrata, 

Senecio southlandicus Cockayne sp. nov. 

Herba perennis *S. lagojH) aftinis. Folia radicalia suberet^ta, rosulata : 
lamina ovato-oblonga, oblonga vel fere rotundata, obtiisa, 6 11 cm. longa. 
membranacea vcl subcoriacea, supra aliquando setosa sed plerumque glabra, 
subtus saepe purpurascens, glabrescentia vel sparse tomentosa pilis sericeis, 
basi rotundata vel c'.ordata vel truncata : petiolus nonnumquam strictus. 
2 12 cm. longus valde glanduloso-pilosus. Sc apus 12 30 cm. altus, ramosus, 
pilosuB pilis sericeis adpressis. ('apitula saepe 9, 3-4 cm. diam. ; involucri 
bracteae pilosac, apice ferruginosae ; radii ligulae 16mm. longae, patentes, 
luteae ; achenia lineares, glabra. 

South Island ; Otaga - Common in tu 880 (*k steppe and in the shade 
of Leptosf^ermum scoparlfun in the neighbourhood of Balclutha, (lore, 
Tapanui, &c. ; but the actual distribution (cannot be defined. It has not 
been noted in North Otago or ( 'anterbury. 1). L. Poppelwell ! L. C. 

The plant here described is, in part, the S, Mlidioides of Petrie’s list of 
Otago plants.* Also by Kirk and Cheeseman it was similarly placed. But 
from S. hellidioides it differs in its usually much larger size ; in the absence 
of bristles in the greater number of its individual plants, or, if bristles 
are present, they occur in extremely small numbers ; in the purplish under- 
surface of the leaf, the much-branched scapes, and the numerous heads. 
From S. lagopus Ilaoul the thin leaves without bristles and the non- 
glandular scape at once separate it. 

The species is, indeed, far more distinc^t from S. Itellidioidea and S, lagopua 
than are these from one anothej*. The classification of the whole series, 
including those already mentioned, together with S. saxifragmdes Hook. f. 
and aS. Haastii Hook, f., is in a most unsatisfactory position. Specimens 
are constantly coming to me from various correspondents which it is im- 
possible to place with any degree of satisfaction. There are undoubtedly 
a number of well-marked forms, which demand, at the least, varietal names. 
Even one fixed character may serve quite well as a specific mark. This 
is illustrated in the case of S. mxifragoideH and lagopits (the type from 
Akaroa), where the presence of numerous bristles, or their absence, on the 
upper surface of the leaf is the sole distinguishing character, so that, so far 
as large plants of the two are concerned, if this character were not present, 
no one could consider them in any degree different. 

I must record my thanks to Mr. D. L. Poppelwell, of Gore, who most 
kindly sent me abundant living material of S, southlandicus and extremely 
valuable ecological notes regarding its sun and shade forms. 


♦Trans. N.Z. Inst., vol. 28, 1896, p. 564. 
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Art. Xlll.— Uvdescrihed Species of Cotula from the Chatham Islands, 
By L. (JooKAYNE, Ph.D., F.R.8. 

Communicated by Dr. Charlefl Chilton. 

{Read before the Philosophical Institute of Canterbury, 2nd December, W14.] 

Cotula Renwickii sp. nov. 

Herba perennis, crecta, circ. 1*2 m. alta. (’aiiJes Btricti, sublignosi, 
viridi, cicatricibus folioruiu annulati. Folia obovato-spatliulata, ± 4 cm. 
ionga e( ± 14 mni. lata, glabra, membranacea, b-nervosa, baBi aliquanto 
dilatata, apice .V5-crenata. (-apitula 11mm. diam., flavida ; pedunculi 
1 1 mm. longi, vix pilosi pilis brevissimiB albis ; involucri bracteae, 2-8eriatae, 
rirc. 12, ol)longap, 4 mm. lougae, glabrae, apicibuB flcarioHis. Radii flores 
multiseriati ; corolla Tovoidea, basi dilatata obHOiiro dentata ; disci flores 
numerosi, 1-dentati. 

Hah . — (liatham Islandn : Crowing on the cliffB of the Binall islets known 
as the Forty Fours. Named after Mr. Renwick, (»f Ouwenga, Chatham 
Islands. 

C, llchivickil is evidentl)'^ closely related to (\ Feaihersfonii, but easily 
recognized by its greater stature, its stems ringed with old leaf-scars, it.s 
thin glabrous leaves, those of C, Featficrstonii being thickly covered with 
brownish hairs and somewhat succulent, its shorter peduncle and its much 
larger flower-heads, which, according to Mr. Renwich, are of considerably 
greater size than as given in the above description. • 

1 only possess one small scrap of the plant,* so the diagnosis will probably 
need considerable modification and amplifleation. The specimen was kindly 
sent to me by my friend, Mr. F. A. D. Cox, who had received it from Mr. 
Renwick, he in his turn having got it from certain fishermen. These latter, 
while in the vicinity of the Forty Fours, managed one day to effect a 
landing— a by no means easy matter — ^and, while climbing tlie cliff, some 
of the plants were broken off. These, falling into the sea, were picked 
up by tliose in the boats and taken to Ouwenga, where they came into 
the possession of Mr. Renwi<*k, who managed for a time to cultivate* one 
plant. 

The species is of more than common interest, since, on the one hand, 
it is so closely related to C, Featherstonii, a species hitherto supposed to be 
quite unlike any other member of the genus, and, on the other hand, it is 
possibly restricted to the small area where it was discovered, or, at most, 
it may eventually be found on one or other of the isletB of the (-hatham 
(iroup. 

The station, as given above, tells little about the actual habitat. The 
growth-form is not in the least that of a true r.>ck-plant. The closely related 
C, Featherstonii is supposed to grow only on peat, where mutton-birds nest, 
and perhaps this new species is restricted to some definite habitat. Mr. Cox 
is endeavouring to procure more specimens, so that ’before long something 
more should be known regarding this interesting species. 

'^Sinoe writing tho above description Mr. D. Petrie has most kindly lent me another 
speoimen, a portion of the same gathering. 
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Art, XIV .— on the Planl Covering of the Oarvie AfottfUains, with a 

Lint of Specie^. 

By D. L. POPPELWBLL. 

{Reftd before the Otago Institute, 4th August, J!tl4.] 

General. 

The Garvie Mountains are those which He on the north side of the Mataura 
River, and stretch from the East Dome in a north-easterly direction for 
a distance of about twenty-five miles, where they join the ("arrick Ra^e. 
They have a width of about fifteen miles, and drain to the Waikaia River 
on the south-east, to the Mataura River on the south-west, and to the Nevis 
Valley on the north-west. 

So far as 1 am aware, nothing has been published concerning the j>lant 
covering of this range except some mention of species by Dr. (Va-kayne 
from specimens sent him by me. The botany of these mountains is of con- 
siderable importance from a phytogeographical point of view, owing to the 
area mentioned forming the connecting-link between the wet mountains 
of the west and the drier east of Otago. Furthermore, this area lies as far 
inland as is possible in Otago, it being practically equidistant from the 
east, west, and south coasts—namely, between seventy-five and eighty miles. 

History oe Botanical iNVESTKiATioN. 

I first visited the East Dome about five years ago, in March, spending a 
couple of days there, collecting a number of living plants and taking some 
notes of the vegetation. 

In February, 1910, I spent two days in the vicinity of the Remarkable 
Gap, reaching the mountain-tops and noting the plant-growth, upon which 
occasion I also collected a large number of living plants, many of which 1 
sent to Dr. Cockayne, F.R.S., to whom 1 also supplied notes of the plant 
associations. During the (Christmas holidays of 1910 1 again visited these 
mountains, accompanied by Messrs. 6. Biggar and J. Speden, of Gore, and 
W. A. Thomson and 0. Davies, of Dunedin. This visit was from the Nevis 
Valley, and we went right over Mount Tennyson, down the Nokomai Valley 
and the Mataura River, to East Dome, where we further investigated the 
plant formations. In all, about four days were occimied in this way, and 
the information obtained was communicated to Dr. Cockayne and others. 

Lastly, during the Christmas holidays of 1913, in company with Messrs. 
Biggar, Speden, and Thomson above mentioned, I spent about ten days 
inspecting the forest in the Upper Waikaia and the mountain flora of the 
heights in the vicinity, adding considerably to the list of plants previously 
noted and to my knowledge of the various plant associations, which I now 
propose to describe. In these investigations I was considerably helped 
by my companionia, all of whom are enthusiastic and skilful collectors, 
and to whom I am much indebted for assistance given. I would here also 
like to record my indebtedness to Dr. Cockayne and Mr. D. Petrie for 
kindly assistance given in identifying doubtful specimens and for useful 
advice regarding the compilation of these notes. 
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Topooraphy. 

The Garvie Mountaine consist of an elevated range running to a height 
in places of over 6,000 ft. Most of the range is over 4,000 ft. high, the 
principal peaks being East Dome (4,350 ft.), The Steeple (4,796 ft.). Mount 
Tennyson (6,014 ft.), Mount Cameron (5,969 ft.), The Gap (5,926 ft.), and 
Rocky Mount (6,086 ft.). The rocks are mostly schistose, and on the tops 
are weathered in many places into strange and grotesque forms. Here and 
there huge shafts or pillars stand up against the sky-line, while in other 
places great arejis of smooth flat-topped rocks give shelter to an interesting 
and varied plant-life. 

Near the Remarkable Gap some five or six lakes have been formed 
at a height of over 4,000 ft. The principal lakes are Blue Lake and (low’s 
Lake. From these natural reservoirs roc’ky and in some cases almost pre- 
cipitous torrents dash down to the lower valleys. Most of the ridges are 
rounded on the tops, and many of them are covered with extensive peat 
bogs, dotted over with numerous lagoons. These bogs are difficult to 
travel over, but rich in flora. The ascent of the mountains is for the most 
part, comparatively easy, and a good deal of it could be accomplished on 
horseback. Many of the tops, however, can only be negotiated by strenuous 
climbing on foot. 

Ecolooical < Conditions. 

The rounded tops of many of these mountains result in the water- 
lontent of the soil at the upper levels being generally greater than might be 
expected. The average rainfall is not very great, nor do I think the number 
of rainy days excessive, the area being, in fact, just on the border of the dry 
district of Central Otago. The elevated nature of the country means that 
it is frequently snowing here when rain is falling in the lower valleys.* The 
flatt.ened ridges swept by the westerly gales result in a greater degree* of 
snow-drift than would be found on rougher ground. The heads of the gullies 
and lee slopes of the ridges where these drifts accumulate become great 
reservoirs, from which melting snow-water percolates through the soil and 
keeps it moist. In many plac^ these snow-streams become blocked, and, 
spreading out, produce large areas of peat bog, the sour, wet soil in parts 
being too sodden for any but the scantiest vegetation. On the other hand, 
during the summer months the rocky areas are subject to drying winds 
and extreme insolation, especially those with a northerly aspect. Strong 
south-west winds also leave their mark upon the vegetation, the exposed 
heights being covered with a complete mantle of various cushion plants, 
particulars of which are noted later. 

Numerous deep gorges result in a lessened light, and provide suitable 
situations for shade-loving species. The lower altitudes, of course, have 
less snow and more rainfall, the latter soon rumung off and leaving dry 
hillsides and a consequently reduced list of species. In the lower gullies 
beech forest prevails, some of the trees being very tall, especially on the 
moimtain-idopes, where the sun strikes less directly. Both sheep and 
cattle graze plentifully on these mountains in the summer months, and these 
have naturally somewhat affected the plant associations, but not yet to 
such a marked extent as to be very important. Fire, on the other hand,* 
has materially changed the association in some cases, but in others there is a 
tendency for the burnt spots to reclothe themselves with their lost covering. 

* The average annual recorded rainfall at Lumsden for the last aovon years U only 
H:i*0] in., and the numbi^ of rainy days 172. 
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THE PLANT ASSOCIATIONS. 

In dealing with these it will be necessary to make the distinctions of 
(1) forest, (2) subalpine scrub, (3) steppe, (4) alpine meadow, (5) rocks and 
cliffs, (6) bogs and swamps. 

(1.) Forest. 

The principal forests are those in the head of the Waikaia V^alley, in 
Gow’s Creek, and on East Dome. These will be treated separately. 

Waikaia Valley Forest. 

This is a beech forest, but contains perhaps a larger admixture of other 
species than is usual in such forests. The beeches not-ed by me consist 
of Nothofagus Menziesii and N. Solmideri at the lower levels, the height 
above sea-level being about 7(K) ft. On the higher ground near at hand 
Nothofagm fusca is also growing. The latter species is in places of great 
height, many trees measuring over 40 metres and some probably over 
45 metres tall, the lowest branches being perhaps 20 metres from the base. 
The trees vary from 1 to 1-5 metres in diameter, and have line straight 
boles, although covered in some instances with mosses and lichens. The 
physiognomy of the forest is sombre, as is usual, although the lighter green 
coloui* and more open branches of N.fusca at once mark out where it is domi- 
nant. On the bank of the Waikaia River in this locality a somewhat mixed 
association of shrubs was noted, consisting of Olearia v nm m alar i folia, Car- 
michaelia robusla, C. suhulata, Veronica salicifolia, Olearia ahorescens, Semdo 
elxieagnifolixis, GaaUheria erecta, Pittosjmam Bachanani, Nofhopanax Edger- 
leyi, N. Colensoi, Faclma excmiimta, Phylocladus alfinus, Gaya Lyallii, 
Coprosma crassifolia, Olearia ilmfolia, and Podocarpus Hallii. The creepers 
M uehlenheckia complexa and Ruhus australis are also fairly common ; while 
the parasites Elytranthe Colcnsoi, E. tetrapetaln, and E.fladda are abundant 
on the beech-trees, and light up the dark forest with blazes of red and orange. 
( furiously enough, E. Colen^oi and E. tetrapetala were only noted on NotJio- 
fagus Menziesii, although a close lookout was kept on the other beeches for 
them. 

The plants of the ground layer consist of Astelia nervosa, Poa Colensoi, 
Helichrysum hellidioides, Humex flsxuosm, Acaem sanguisorbae, A. pilosa, 
Semcio hellidioides, Jjagenophma ]}etidlata, Ilydrocotyle navae-zealandiae, 
Raoulia glabra, Urwinia riparia, Cardaminje heteropkylla. Ranunculus lappa- 
ecus, Chrysohactron Hookeri, J uncus planifolius, Viola Lycdlii, Microlama 
avenacea, and the ferns Blechniim penna inarim, Polystichum vestUmn, 
Aspleniuni flaccidum,, A. Hookerianum, A. JlaheUi folium, and Hytnenophyllum 
muUiJid/um, Close to the river Lycopodium Billardieri was also noted, 
epiphytic on Nothofagus Menziesii. Farther up, as we approach the denser 
forest, the following make their appearance : Rubus australis, R. sub- 
pauperat.as, Carpodetiis serraius, Ooriaria thymifolia, Coprosma arexdata, 
Corokia cotoneaster, Suttonia divaricata, Coriaria angustissima, Walden- 
bergia saxicbla, and Uminia rubra, with J uncus effusus and J» plani- 
folius in the damp places. In open spots I also noted Nertera setulosa, 
Blebhnum capense, Helichrysum flicaule, Geranium microphyllum, Pteridium 
esculetUum, Epilobium pubens, and Hypolepis tenuifolium. On the edge 
of the forest the following are found: Muehlenbeckia australis, Drimys 
cblorata, Dracophyllum longifolium, and Griselinia littoralis. Here and 
there under the beech-trees are patches of Histiopteris incisa, Nertera d/ichon- 
draefolia, with the orchids Pterostylis austraUs, P. Banksii, Corysawthes 
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triloba^ and ChUogloUis cornuta. A few specimens of Elaeocarjrm; Hooker- 
mnuR and Blechnum jlmnatile are also seen. In more or less open spots, 
where old mine-workings once existed, the association consists of RanmicohM 
hirtim, Erectites prenarUhoideSy Gnaphalium luleo-alhum^ Epilobium dlsimides, 
E. rotfimiifoliuniy Lagenophora petMatay Cehnisia longifolm, Blechmwt 
penna marmUy Gaultheria de/rresSay Geranium miorophyllum y Poa Colensoiy 
Gunnera mixtOy and Leptotspermum scoj/ariuniy with patches of Raoulia 
glabra and the moss Raoromitri um lanuginosum . Scattered throughout 
this association the following introduced species were noted : Hohujt lanatus, 
Prutiella vulgarity Cnicus lameolatuSy Veronica serpylifoUay V. arvermSy Tri- 
folium rejtenfiy and the common Crypfost-emma calendulaeeum. In ponds 
the following association is common : Callitriche verttOy Cladium Vauthieray 
and Poiamogeton Clwenewanii. 

At a greater altitude Nothafagus fusca becomes more plentiful, and a 
few specimens of N. cliff ortioidss put in appearance. Podocarpus Haiti i 
is fairly ])lentiful, and here and there specimens of Nothopanax simpler. 
and Co'jmosmu foelidissim/i are found, esjiecially in the damper places. On 
the decaying logs and among the humus of the forest floor there is a wealth 
of the orchids Caledeuia hifoUuy GastnxJia Cunuingkamriy and Adeno- 
chilus gracilis. The following ferns are also found : Polypodium auslralCy 
P. diversifoliumy Asplcuium hulhiferumy HymeuophylVum nvdtijid^tm y H. Tun- 
h'idgensVy Blechnum cMpense, and B. memhranacea. On dry banks Arthro- 
fHnlium candid um.y Lycojnxlium voluhilcy and L. ramulosum are sparingly 
found. Dotted along the tracks patches <»f Helichrysum bellidioideSy Urfica 
inrisUy and Oxalis magellanica are common. At 1,400 ft. altitude PreUia 
angulata makes its appearance, while the principal floor-covering is Histio- 
pieris incisa and Hypolepis tenuifolia. Carjwdetus serrafus at this elevation 
becomes more abundant and of larger dimensions. As we emerged from the 
forest my notes record Senecio Lyallii in full bloom on the bank of a creek, 
and the stones covered witli Raoulia lutescens. 

Goite\s Creek. 

The associations of this forest are practically the same as that of the 
Waikaia forest. 

East Dome Forest. 

The forest here is not of great dimensions. It commences at an elevation 
of about 7()f)ft. above seii-level, and skirts the base of East Dome. The 
I>eech-tree8 are similar to those in Waikaia Valley, but variation in the form 
and particularly in the size of the leaf is perhaps more marked. On the 
tnargin of the forest the following mixed association is found : Podocarpus 
totarUy P. Haiti iy Cordyline ausfraliSy Discaria toianatoUy Dracophyllum 
lo^igiJoHum, Carpodetus serralusy PiUosporuni tenuifoUumy Griselinia litto- 
ralisy Dfimys coloratay Corokia erttoneastefy Olemia virgatOy Suttonia diixiri- 
vatUy Fuchsia ejccjorticatay Sophora microphyllay Leptospermum scopariutUy 
Coprostna linariifoliay C. Of'assifoliay Olmria avioenniaefoliay Ansiolelia 
racetnosay A. Oolensoiy Podocarpue spicalUy Pseudopanax crassifoliumy Notha- 
jmnax simpleXy Gaya LyaUiiy and Nothopanax Edgerleyi. The following 
creepers are fairly common : Rubus australis, R. subpauperatusy Calystegia 
tuguriorum (abundant), Mmhlenhechia australisy Parsonsia heterophylla, 
P. oapsularisy and Cletnatis iuiditrisa. 

Among the smaller plants along the edge of the forest and in open parts 
the following are typical : Hypolepis tefiuifoliay Potentilla anserinoideSy 
Asplenium bulbiferuniy Polystwhurn vestiluniy Pteridium esculentumy Aoaena 



124 


Trafi$actiOfis 


smiguismhae, A. nome-zelardiaey A. pUom, Juncus effmus, Lagenophora 
petiolata. Geranium microphyllum, Epilobium (several species), Oxalis corni- 
cuUUa, Mentha Cunninghamii, Aoaena microphyUa, Blechnum capense, 
Geranium sessUiflorum, Pratia anguHaia^ Coriaria ruacifolia, Phormium 
tenax, Blechnum fluviatUe, Blechnum penm marina^ Polypodium diversi- 
folium, Astelia mrima, Carex lucidu, Qaslrodia Cunninghamii^ Olearia 
arborescetufy Pdypodium australe, Pteridium esculerUum, Aetelia mofUana, 
Hydrocotyle nwHie^zelandiae, and Senecio Haastii. Of parasites I noted 
Elytra fUhe flapida on Nothofagus fmca and N. Solanderi, and Loranthus 
micranihus. On a rocky face near the river I al8t> saw Veronica aalicifoUa, 
Cydophorua serpens, Hdichrysum glomeratum, Asplenium flaheUifdium, 
PrasophyUum Cdensoi, Wahlenbergia saxioola, Anisotome Haastii, Senecio 
heUidioides, and Cdmisia petiokUa. 

In an address delivered in Gore some years ago I drew attention to the 
way in which Leptospermum scoparium thickets formed a nursery for young 
Ndhofagus seedlings, which ultimately destroyed their hosts and took 
their places. When speaking, I had the East Dome in my mind. Here 
tills succession is also marked, as young Nothofagus fusca seedlings are 
plentiful where the Leptospermum is dominant, but where the beech once 
outgrows its shelter the latter is destroyed by it. This process is plainly 
evidenced here, where the young beech forest is full of dead Leptospermum 
scoparium of full grow'th. 

Here we have a succession similar to that mentioned by Dr. C. B. 
Crampton in his ‘‘ Vegetation of Caithness, considered in Relation to its 
Geology.”’*' In that paper he states (at page 98), in regard to Calluna 
vulgaris and Belula alba, “ The heather forms a nursery for the seedling 
birch, but the latter on maturing into trees exterminate the heather beneath 
them.” 

(2.) SUBALPINE SCBUB. 

Upper Waikaia Valley, 

The Bubalpine scrub is curiously distributed on the Garvies. In the 
Upper Waikaia Valley there is hardly any subalpine scrub properly so 
called, the formation l^yond the bush-line being a loose collection of shrubs, 
fairly open and with none of that characteristic interwoven closeness of 
high-altitude shrubberies. The dominant plant in this formation appears 
to be Phyllocladus alpinus, which is plentiful and in full bloom in December. 
Olearia virgata is also abundant with 0. nummularifolia, Veronica Trover aii, 
Olearia Hectori, Aristotelia frutioosa, AciphyUa squarrosa, DracophyUum 
longifolmm, Pentachondra pumda, Styphelia Fraseri, Anisotome Haastii, 
SclerafUhus hiflwus, Fuchsia Colensoi, Senecio elaeagnifolius (not plentifiil)» 
and Angelica Qingidium, I also noted one large specimen of Senecio oassini- 
oi^, in full bloom, its brilliant yellow colour making it conspicuous at a 
distance of nearly a mile. 

On th§ spur leading to the Titan rocks, at a height of 2,700 ft., there is 
a large quantity of Veronica buzifolia associated with V, propinqua, Cassinia 
VauviUiersii, OauUherm depressa, Senecio revblutus, OauUheria rupestris, 
DracophyUum rosmarinifolium, while the ground plants are Hdudirysum 
helltdioides, Chrysobactron Hooken, and Acaena pUosa, .^parently a good 
deal of this ground has been burnt at one time. The Veronica buw^bUa 
is only about 6dcm. high, although in patches where the fire has missed 

. * Published under the auspiooB of the Committee for the Survey and Study of 
Bntish Vegetation. 
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the plants are from 1 to 1*5 metres high. Farther up on the same spur 
the association varies between Veronica-Casftinia and Ca^ssinia-V eronica, 
those different genera being dominant in turn, the carpet association being 
much as before mentioned. 

Gow' 8 Creek. 

The physiognomy of the subalpine scrub ne.ar the beech forest here is 
marked by an uneven surface with great brownish -green patches in parts 
and a light-grey colour over considerable areas when seen at a distance. 
Upon closer acquaintance these colours are explained by the presence of 
Dacrifdium Bidwillii, the rounded tops and bright colour of which easily 
give it first place in physiognomic importance. In other parts Veronica 
buan/olia in blooiYi accounts for the hghter shades. The associations 
which show the different colours above mentioned might be termed the 
Dacrydinm " and “ Veronica ” associations respectively. They consist of 
the same spe(*ies, but the relative abundance of the different dominant 
species completely accounts for the changed appearance. The general 
association is as follows : Veronica hnxifdia (abundant), V. jiropinqua^ 
DracophyUnm longifoiium, Cassinia Vaumlliersii, Dacrydittm BidwiUii 
(dominant over considerable areas), Catadenia bifolia, Blechnuni penna 
marina, Styphelia Fraseri, Gault her ia perplexa, Euphrasia zealandica, Oreo- 
stylidium suhulalum, Pitnelea prostrata, Dracophyllum rosmarinifolium, 
WahUmbergia gracilis, and GauUheria depressa. Near a creek Senecio Lyallii 
showed in yellow patches, with occasional specimens of Veronica Traversii (?).♦ 
In places also the following species appeared : AristoteMa frulicosa, Forstera 
Colensoi, and Senecic revoltUus, with occasional specimens of Danlhonia 
Raoulii and Poa Colensoi, until the scrub gave place to tussock meadow. 

Eaet Dome. 

The scrub here is much more closely interwoven than in any of the 
other places examined. It forms a close association on the edge of the 
beech forest, and is very iiard to negotiate. The chief species consist of 
Veronica Traversii (?),* which is plentiful, Olearia avioenniaefolia, 0. nummu- 
larifolia, Coriaria rusdfolia, Cassinia Vauviliiersii, Dracophyllum longifolium, 
Phormium tenax, P. Cookianum, Leptospermum sooparium, Pittosporum 
tenuiMium, Nothopanax Colensoi, Clematis indivisa, Veronica buxi/olia, 
Astelia montana, and Seneoio Haastii. Of these, the DraoophyUum, Pitto- 
sporum, and Veronica are dominant. 

(3.) Stkfpx. 

Under this heading I am including those portions of the elevated parts 
which are covered with tussock meadow. It is impossible to draw a hard- 
and-fast line between '' steppe ” and '' alpine meadow,” although the 
abundance or not of Cdmieia makes in these regions a fair test of what 
constitutes alpine meadow. The land under this head lies between the 
altitudes of 1,000 ft. and 3,500 ft., although there is necessarily a good deal 
of overlapping between the different sones, especially as regards Danthonia 
Raouia, D, fiavescens, and JD. oramusoula. 

The plant associations of these steppes beginning at about 1,000 ft. 
altitude on the east side of the Garvies has Leptospermum sooparium as its 
dominant plant. Frequently this is found as a pure formation where it 
is dosed, but where it is open a mixed association is found. This consists 


* Perhaps a form of F. moniicola. 
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of Acaena sangiiisorlme, A. micropkylla (both plentiful), Festuca rubra y 
Coriaria thymifdiay Poa australisy Cdmisia longijoliay Ranunculus lapjmceuSy 
Wahlenhergia saxicoluy Geranium sessiliflorum var. glahrumy Chrysobactron 
Hookeriy Blechnum penna imrinUy Plantago Browm, Acaena pUosUy Uncinia 
rubray Oxalis corniculatUy Drapeles Dieffenbachiiy Lagenophora petiolatUy 
Gnaphaliutn Traversiiy G. palu^suniy and Styphelia Fraseri. At 2,200 ft. 
the fii-st patch of VeronicM huxifoUa in met. The plants are stunted in 
form, and associated with Pratia angulaia and Phormium Cookiavuniy the 
latter, however, being a rare plant in this locality. Here and there patches 
of Herpolirion 7 ioi)ae-zealandia£ and Gentiana corymhijera are also added to 
the general association. 

At about 2,700 ft. a further patch of shrubby plants was also met with, 
but 1 have dealt with the association under the heading of subalpine scrub. 
Tkinihonia Raoulii is plentiful everywhere, and in soft places Oreobolus 
pecti 7 iatus cushions are common, with Colohantkus acicularisy Celmisia 
glanduLosay and patches of Raoulia glabra. In portions the meadow 
seedling plants of Celmisia coriaeea without any adults were noted, but 
as this ridge forms part of Mr. G. Pinckney's Glenar}' Run, and is the road 
leading to the station, no doubt the general association is affected some- 
what by the traffic of sheep affecting not only the plants themselves, but 
also by the carrying of seed in the wool, &c. From a height of about 
3,000 ft. the tussock association changes, DmUhotiia Raoulii gradually 
giving way to I), crassiuscuhi. There is also a tendency for many of the 
alpine-meadow plants to sparingly put in an appearance. Of these, I 
noted in “ steppe formations Cehnisia deyisifiorUy Senecio revolutusy A^iiso- 
tome aronuiticumy Ourisia caespitosay Gemn parvifiorumy iSenecio LyaUiiy 
Cehnisia coriaceUy Cardatnine heterophylluy and Forstera Colensoi. There 
are also a few other plants near the limit of the beech forest, such as 
Aristotelia fruticosuy Clematis maratay Chrysobactron Hookeriy Lycopodium 
fastigiaium>y Pirmlea Gnidiay P. prostratay and Polystichum veMituniy together 
with Poa Cohusoiy Agropyron scahrumy and Aciphylla Cole7isoi, At the 
head of a gully in which the beec^h forest creeps up to over 3,0(.K) ft. there 
is a patch of several acres covered with Senecio revolutus. It is seldom 
one sees much bloom on this species, but this season (1913 14) must have 
been an exceptional one, as the area referred to, and also several similar 
patches on other parts, were such a blaze of yellow with the bloom of this 
plant at the time of our visit as to completely dominate the physiognomy 
of the mountain-side, the brilliant colour being visible for miles. The 
“ steppe ” continue-s to nearly 4,000 ft., when it gradually brejiks into 
“ alpine meadow,” although the latter, of course, still contains much of the 
steppe association. 

On the lower parts of the northern side of Mount Tennyson there is also 
a formation which would come under the heading of “ steppe.” The tussock 
grasses here consist almost exclusively of Danthonia Jlavesoens and Poa 
Colensoiy with its variety Poa irUernvedium. Growing among these some 
Agropyron scabrum is found. A good deal of this face of the mountain 
had apparently been burnt about twelve months prior to our visit, and 
this possibly affected the association. The Nevis Valley was about 2,600 ft. 
above sea-level at the point where we commenced our ascent of the moun- 
tain, and consequently much of the usual lowland steppe association was 
missing. The commonest plants outside those mentioned were Aciphylla 
Gofe/wai, which was very abundant, although the plants were apparently 
just getting over the effects of the fire, and were consequently small. In 
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the damper placet) Ranunculus la'pjHUieus, R. Popj)ehvellii (sp. nov. Petrie), 
and Oeum 'parvijUrrum were tolerably plentiful. 

On the other “ eteppe ” situations of the Garvie Mountains the assoeia^ 
tion is much the same as that described in speaking of the eastern slopes. 

(4.) Alpine Meadow\ 

Under this heading most of the meadow above 3,5(X) ft. may be described, 
although, of course, specialization under rtx’ks and cliffs ” and “ bogs and 
swamps ’’ will be necessary as regards a good deal of it. Over a large 
part of the meadow DatUhoHui fluvescens is found, and also I), crassi- 
uscula. The presence of either of these “ tussocks ” is evidence of relative 
dryness. The places where these are missing are almost invariably either 
damp or very wind-swept. Perhaps more time was sjient by me on the 
portions around the Remarkable Gap than elsewhere, near which 1 camped 
for several davs at an elevation of about 4,2(X)ft. Most of this country 
consists of rolling tussock ridges which contain immense bogs, and the tops 
are (covered with greati patches of schistase rocks, many of which are weather- 
worn into wonderful forms, and all of which give slielter to an interesting 
plant association. A little below the “ Boggy Saddle,” on the southern face 
of the Titans, there is a great field of (Mniisia coruicea, the leaves being 
rather narrow and almost bronze in colour. This form is characteristic 
of the locality, although here and there plants with white tomentiim are 
seen. Tlie other plants in the association are Stticvlo revolutus, S. Lyallii, 
Danthonia cra.^si uscula, Poa Colensoi, and Cnrpha nlpina. A considerable 
area has been burnt, but the above plants seemed at the time of our visit 
to be taking complete possession. Another form of Cclniisia is also common 
both here and farther up the ridge. This has tolerably stiff leaves, but the 
tomentum on the upper side is loose and wooll}', and varies in colour from 
a pure white to a bright bronze. Possibly this is a form of Celmisia verlxisci- 
folia, but the (*ommon form of that plant is also plentiful. Other plants 
in this locality are Scnecio l)ellidioides and Claytonia austraJa^ica, the latter 
in great patches. As the saddle is approached the ground becomes wetter, 
and the following are added : Phyllachn^ Colensoi, Drosera Arctun, Cnrpha 
alpitm, Oreoholus pectinatus, Ihapeies IHeffvnhachli, Anisotome sp. (?), Dacry- 
dium Bidwillii, DracophyUum uniJUnuim, Pentachondra piinnla, Suttonia 
nunimidaria, and Coprostna repem. At about 4,500 ft. there is an immense 
field of Celmisia among the tussocks. This is sufficient to completely 
dominate the association, giving a greyish-white appearamie to the whole 
hillside. The principal species are C. eanacea, C. iierbascifolia , and C, petio' 
lata. Growing among these we discovered several forms which suggest 
possible hybridism between some of these larger forms and C. longifolia. 
These intermediate forms partook of the nature of the larger plants, but had 
narrow leaves, in some cases not more than 1 -5 cm. in width and from 25 
to 30 cm. in length. Celmwia Lyallii is also a very common plant, and in 
places forms great patches many acres in extent. Dotted throughout tliis 
association, especially where the ground is damper, are numerous specimens 
of an Aciphylla, about 6 in. high, peculiarly marked with transverse lines. 
This is the plant referred to A. TraiUii by Cheeseman, but is, I think, 
distinct from the latter, which probably does not occur on the mainland. 
Celmisia longifolia var. alpina is also plentiful in the damp ground with 
Plantago triandray Vndnia paueijloray and Care^c pterocarpa (?). 

On a patch where the tussocks had been burnt an almost pure associa- 
tion of Cdmisia ooriaoea was in possession, with a patch of Aciphylla Cohnsoi, 
On a dry open patch on the summit of a ridge I noted the following : 
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Cdmiaia Unearis, Veronica umjiora, Brachyoome Sindairii, Colida dioioa, 
Veronica Thomsoni, V. dlidUOa, and Hec^or^ oaeepitom. 

Near tbe Blue Lake there is a great quantity of Aciphylla Monroi in full 
bloom (29th December), with Ranunoulm gradlipe^, R./oHoaot, and novae- 
zexUandiae, including a form of the latter with 8 to 10 petals. The ground 
here is also carpeted in places with Oeum leiospermuni, while Geum pann- 
Jlorum, G. uniflorumj and G. pueilum are also common. 

Looking at the mountain-side near the Blue Lake, the association is 
dominated by Celmisia verhascilolia, which is so plentiful among the tussocks 
of Danthonia crassiu scuta as to strongly mark the physiognomy. Other 
Celmisias are also common, the principal being C. ooriacea, C. deneijlora, 
and 0, subalpina (plentiful). At this point the Danthonia crassiuecula 
begins to thin out, and its place is taken by Poa Colenaoi, P. iniertnedia^ 
and a form of the former which has very stiff leaves with pungent points 
and which Mr. Petrie distinguishes as var. pangem. Agropyron scabrnm 
and Festuoa rubra are also common, while Danthmiia pihsa is fairly abundant. 

Here and there patches of Oarisia caespitosa are also seen with Senecio 
revolutuSj Aciphylla Monroi, A. Colensoi (rare), Acaena microphylla, Poly- 
stichvw cystostegia, Cardamine depressa, Cotala pyrethrifolia, Brachycotne 
Sindairii, Senecio hellidioides (?), Gentiafia coryfninfera, Veronica uniflora, 
Lycopodium fasiigiaium, DracophyUum prostratam, D. politam, Phyllachne 
Colensoi, Raoulia grandiflora. Lycopodium Selago, Celmisia laricifolia, Oreo- 
bolus pectinatns, and Gnaphalium Traversii. 

At the time of our visit in December, 1913, snow-patches were plentiful 
at 4,300 ft. in this locality. The association near the melting snow con- 
sisted chiefly of CaUha novae-zealand/iae, which was abundant and in full 
bloom in several places almost under the snow, the flowers completely starring 
the ground, and being in many cases over 2 in. in diameter. Celmisia 
subalpina (?), crushed and damaged by the weight of the slipping snow- 
drift, was nevertheless putting forth buds, and in a week or two would be in 
full bloom. 

At 4,700 ft. Senecio hellidioides (?) was to be seen in close round patches 
from 16 cm. to 36 cm. in diameter. This form has an almost glabrous small 
leaf, and may be a ‘‘ new species. On the sunny faces at this elevation 
there are only oc/casional tussocks of low stature, and the principal plants 
are Aciphylla Monroi (dominant), Craspedia uniflora var. with woolly leaves, 
Oaimardda cUiata, Raoromilrium lanuginosum, Veronica pulvinaris, Hymen- 
arUhera denUUa var. cdpina, Veronica Buohanani, F. dliolata, Aciphylla 
Kirhii, Leucogenes grandioeps, and HectoreUa caespitosa. The top of the 
mountain above the Remarkable Gap, at about 6,000 ft., consists of a flattish 
meadow exposed to the south-west winds. It contains a remarkable associa- 
tion of close-growing wind-swept plants, in which I noted the following : 
AoiphyUa simplex, whose round brownish cushions, from 18 cm. to 50 cm. 
in diameter, were dotted everywhere, and predominated, contrasting strongly 
with the grey schistose rocks ; Myosotis pidvinaris^ Phyllachne Colensoi, 
P. clavigera, Raoulia Parhii, Donatia novae-zealandiae, DracophyUum pro- 
stratum, V^onica Thomsoni, Haastia Sindavrii, AbrotaneUa inconspioua, 
Odmisia visoosa, Aciphylla Afonrot, Veronica lucopodioides, Viola Cun- 
ninghamii, Odmisia laricifolia, and Ourisia glandulosa, with a Cdmisia which 
may liave been a small form of C. discolor or an undescribed species. 

Mount Tennyson. 

On Mount Tennyson, at a height of about 4,350 ft., an open association 
is found, the principal plants being Cdmisia LyoiUii, C. hmgifaUa var. oUpima^ 
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Glaytwiia auatralaaioa, Gentiana corymbifera, EpUobium ohloraefolium, 
Aciphylla Kirkii, Geum leiospertnum, Gelmisia prorepens, C. argenlea, 
AfigelicNm decipiens, and the small Aciphylla like A. TraiUii, mentioned 
above as being probably new. In damper situations Phyllachm cushions are 
also plentiful. There is also an extensive area of Veronica lyoopodioides, the 
plants being stunted in form and only about 30 cm. to 35 cm. high. Growing 
among these Veronicas are numerous specimens of V. propinqua, Gelmisia 
pet>i>6lata, C. subalpina, C. discolor, G. LyaUii, and here and there patches of 
C. ooriacea. In the wetter places AciphyUa jminatifida is common. At 
4,500 ft. great patches of Gelmisia viscosa and C. Lyallii are found, together 
with Veronica huxifolia and V. Bachanani, and a form of whipcord Veronim 
which may bo “ new,” but which was not in bloom at the time of our visit. 
In the damp and boggy places I noted Pentachondra ptitnila, Drosera Arctnri, 
Chrysobactran Hookeri, Gehnisia Sinclairii, and Rannncuhts lappac^fts : 
while on drier ground Brachycoine Shidairii, EpUobium chloraefolin m, Senecio 
rewlutus, S. southlandica, Helichrysum hellulioides, Leacogene^ grandiceps, 
and Dracophyllnm prostratutn are growing in abundance. 

The association of the summit of Mount Tennyson is generally similar 
to that described above, except that the Veronicas mentioned are not growing 
at the higher levels. In a damp rocky situation near the summit the following 
association was, however, noted : Ranunadns Inppaceus (abundant), Ourisia 
scssilifolia, O. gland ulosa, Gelmisia laricifoUa, C. argentea, C. petiolata, 
C. discolor, and a Veronica which was either T^. Moeller i or an undescribed 
species. On the south-west slopes the principal association is Poa cacs- 
pUosa, P. Colensoi, and Ghrysohactron Hookvri, with an occasional patch 
of Gelmisia coriacea. On the damper hillside lower still there is an abund- 
ance of Veronica huxifolia and lhacophyllum prostratum, with Senecio Lyallii 
plentiful on the creek-banks. 

East Dome. 

On the East Dome, after emerging from the subalpine scrub, the principal 
vegetation consists of low* Pteridium esculetUum, Coriaria rusdfolia, Oaid- 
thetia antipoda, and O. rupeMris, scattered through which are numerous 
specimens of Gentiana Orisebachii, Gelmisia Sindairii, C, petiolata, Lyco- 
podium fastigiatum, Veronica buxifoUa, V. Traversii{1), Coprosma crassifoUa, 
Olearia nummularifolia, Braohyoome Sindairii, and Veronica propinqua. 
Farther up the foUowing appear : Gdmisia verbascifolia, C, coriacea, Poa 
oaespitosa, C. oolensoi, Danttmiia crasaiuscula, Veronica Buchanani, Pimelea 
serioeo-vtllosa (?), with Phormium Cookianum and in rocky situations Aniso- 
tome Haastii and Senecio Haastii, the latter being particularly abundant, 
and having exceptionally large leaves, in one case noted the measurement 
being 27 cm. by 21 cm. without the petiole. The above association continues* 
up the mountain, and may be taken to be typical. 

(5.) Rooks and Cliffs. 

Much of this range of mountains consists of great patches of vrind-swept 
rocks and precipitous clifEs, and as these situations have their peculiar plant- 
growths, some care was taken in noting their principal associationB. 

At an elevation of 2,000 ft. on the ridge leading from Glenary Station 
there is a rocky patch subject to much wind, the plant association being 
as follows: Festuoa rubra, Blecknum penna marina, Senecio bdlidioides, 
Leptoepermum sooporium, Rubus australis, Hypolepie tenuifolia, Coriaria 
angusUssima, Ranunculus lappaoeus, Wahlenbar^ sawioda, Lagemwhora 
petiolata, Acaena micropAylla, Chrysobaotron ffookeri, Poa australis, Hdcus 
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hnaioH, Seuvcdo Haastii, Olearia arborescens, G^risdinia liUoralis, Blechnum 
cajHiuse, Cyclophorm serpens^ Coprosma brttnnea, Senecio hellidioides, Notho- 
pavax Edyerl^i, StypheUa Fraseri, Anisotowe Haastii, Polystichmn vvstituw, 
Asplenlum flabdlijolimny Geranium microphylluni, Pimdeu prostnUa, Raoidia 
glahra, Pteridium esculetitum^ Aciphylla Cohfiftoi\ Lycopodium Billardieriy 
GauUheria antipoda var. erectUy Polypodinm divers {folium, Coprosma crassi- 
folia, Asplenium bulbiferumy and A. Rwhardii. Many of these are in shel- 
tered crevices of the rtK'.ks, but in exposed places the foliage is clipped close 
and the plants are stunted in form. 

In many places the rock association is the result of the shelter from 
wind afforded by the overhanging rocks, while no doubt the windy moun- 
tain-tops where many of the roc^ks are found prove to be too severe a habitat 
for the plants less equipped to stand xcrophytic conditions, and the associa- 
tions are therefore specially selected ones. This is illustrated at the Titan 
ro(!ks, at 4,100 ft., where the association is Anisotowe intermedium, Forstera 
sedifolia, Claytonia australasica, Aciphylla Monroiy Polystiehum cystosiegia, 
P. vestitiimy Tjcucogenes grandiceps, Hdichrysum bcllidioides, Acaenii novtu*- 
zelandiaCy A. sanguisorhae, Poa Colensoi, and Cidmisia ramulosa. All of tlu'se 
plants possess iiiore oi* less adaptation to xeroph\^ic conditions. In rock}' 
place.s, at an elevation of about 4,700 ft., there is a change, and the following 
plante wei'e added : Celmisia prorepens ^ (\ discolor (?), (K viscosn. C. tsessili- 
ftora, C. argenteUy and Raoulia grand ijlora. A inarkKl instance was noted 
of the manner in which Celmisia prorepen^ rw-overs from the effect of snow. 
Last season was a severe one, and much snow fell on these irjountains. 
The drifts in tlie rocky situations now under notice were very deep, and 
the “ slipping ” of the mass of melting snow in many places apparent)}' 
ground off the tops of the plants, leaving nothing but the rootstock. Celmisia 
prorepem grows in great patches several metres in diameter on the sloping 
sheltered sides of rooky situations, and was one of the chief sufferers. A 
strong new growth of leaves had sprung up on every plant with such formal 
precision that many large patches looked like so-many gardener^s lined-out 
beds, the plants being quite regular in symmetrical rows about 0 in. apart. 
Buds were forming, and in a short time the whole patch would apparent!}' 
be in full flower. On the cliff-faces and rocky plateaux near Blue Lake 
Celmisia ramuhsa is tolerably plentiful, and associated with it are Garda,- 
mine fasiigiata, Celmisia discolor (?), Seneaio revolutusy Lycopodium- Sdago, 
Heotorella caespiiosay Anisotowe Haastiiy Veronica unijloray V. Thomsoniy 
V. dliolatay Drapetes Dieffenhachiiy Ourisia glandulosUy and 0. caespitosa. 

On rocky ridges at an elevation of about 5,000 ft. the following are the 
common plants : Card-amine depressOy Aspernla perpudluy Aciphylla sim- 
pleXy Celmisia discolor (?), C. densifloray C, viscosa (abundant), C. Lyullii 
(in groups), Taraxacum nmgdlanicwn, Raoulia Parkiiy Senecio revohdm, 
and Danihonia cra-ssi-iiscula. At 5,300 ft. great patches of Gelmdsia viscosa 
and C. Uectori appear, and Aciphylla simplex becomes very plentiful, and 
here and there are patches of Ourisia glar^ulosa. The following plants are 
also fairly plentiful : Raoulia Buchananiy Dracophyllum prostratum, Senecio 
bdlidioides (?), Myosotis ptilvinaris, Phyllachne Colensoi, Veronica unifiora, 
V. Thomsoniy and V. dasyphylla. 

On the north side of the Remarkable Gap is the nearest approach to a 
shingle-slip in this locality. The loose schist is covered with snow all the 
winter, and the moving mass as the snow melts carries the shingle slowly 
with it. The principal plants are Celmisia coriacea, C, subalpina, C, Hectoriy 
C, sessilijloray Senecio bdlidioides (?), Angdim dedpiensy AdphyUa Monroiy 
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with occasional A. Kirkii. On the rock-faces and in the clefts near the 
top Ranunculus Buchanani^ R. pacliyrrhizust Veronica Petrieif and V. pingui- 
folia are seen. 

An association worth noting is that of an exposed hilltop near Gow’s 
Lake. I'hc cushion form is of a most marked order, no plant protruding 
a fraction }je} ond its neighbours, although the association is a mixed one. 
A close examination was made of a patch ]‘3 metres square, and no less 
than tw<'nty'four species were noted, the list being us follows : Aciphylla 
Kirkii, Coiula pectinaia, VeronicAi uniflora, lycopodioides, Ranunculus 
nome-zealandiae, R. lapjKiceus, Taraxacum magellauicum, Claytonia austral- 
asica, Viola V unninghamii , Phyllachne Colensoi, Cololxiiithus Billardieri, 
Raaulia Parkii, Celmisia urgentea, (\ linearis, C. subalpina, C. Lyallii, 
C. laricifolia, Ahrotunella inconspicua, Drajxdes Dieflenbachii, Myosotis sp., 
Gnaphalium paludosuni, Craspedia uniflora, Brachycome Sinckiirii, and 
Rpilohium sp. The surrounding plants were principally Celmisia Lyallii. 

The Nokoinai Gorge, lying to the west of Mount Tennyson, at an eleva- 
tion of l,(KK)ft,, is bounded by cliffs of possibly 300ft. in height in places, 
suc< eeded In st ee}) mountain -si opes above them. Over these rocks Mu 4 ihlen- 
l)eckia complexa hangs in green masses, with here and there Corohia 
(vfoneaster and Nothofagus trees, apparently clinging to the bare rock. 
Among the smaller plants the following are fairly plentiful : Senecio 
Haastii, Anisotome Haastii, (>elmisia petiolata, C. peMolata var. memhranacea, 
Polystichum vestitum, Blechnum flumatile, Aciphylla sqitarrosa, Veronica 
salicijolia, V. Traversii ('{), Poa caespitma, Wahhnbergia saxicola, Coriaria 
rascijolia, Dauthonia flavesc*ms, Senecw bellidioides, Hypolepis tenuifolia, 
Chrysobactron Hooker i, Ranunculus hpjKiceus, (hprosma crassifolia. Car- 
michaelia suhulafa, Acaena pilosa. Clematis indivisa, Rubus australis, Olearia 
virgata, and Arundo conspicua. 

Here and there are patclics of Pteridium esculnttum and Acaena sanguis- 
orlrne, while near the stream M uehlenlmckia axillaris grows commonly among 
the tussix'-ks, with Oxalis corniculaia, Rutncx ^ fbxuosus, and Gnaphalium 
TraiHirsii. At a lower elevation in the valley there is a considerable increase 
in Corohia cotoneaster, which climbs up the ro(*.ky faces, giving a grey appear- 
ance to the landscape. Farther down still, Grisdinia liUoralis and Carpo- 
detus serratus make their appearance among the rock -(covering, along with 
Aciphylla squarrosa, Celmisia discolor, and Blechnum fumnu murimi. 

(6.) Boos AND Swamps. 

1 have mentioned eiirlier in this paj)er that extensive hogs and sw'anips 
exist on the Garvie Mountains, it is in these wet peaty places that much 
of the most interesting flora is found. It is hard, of course, to define the 
]>oint at which a swamp ends and a bog commences, and consequently 
many of the typical bog-plants are found in the much drier swamps, and in 
some cases even on he alpine meadow’^ adjoining. Notwithstanding this 
fact, the water-content of the ground is the chief factor in the distribution 
of the wet-ground vegetation. A typical bog association is that in the 
peaty ground near the hut at Blue Lake. Round the drier edge of the bog 
there is a belt of Celmisia longifolia var. alpina, this being dotted over with 
the round hard cushion of Gaimardia selacea and Phyllachm Colensoi, the 
latter about 40 cm. in diameter and bright green in colour. Surrounding 
the bog there is almost invariably a meadow association of Danthonia eras- 
siusoula. Gentiana oorymbifera and G, hdlidioides are usually dotted about, 
while Gnaphalium Traversii and 0. paludosuni are common. Irregular 
5 * 
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cushions of Oreobolm pedtnatit^i of varying sise up to 1 metre in diameter 
are plentiful, and through these a small swamp-gross grows. Drajpetes 
LyaUii is common. On the drier patches Ranunculus gracilipes paints the 
sii^ace yeUow with its bright blossoms. In very wet places Sphagfiutn 
moss abounds, and in situations like these great irregular patches show tlie 
rosettes of Adphylla pinnatifida. This species differs from all other members 
of the genus in its habit of sending out underground stolons and springing 
from these. It thus increases rapidly by vegetative process. Patclies 
from 1 to 2 metres in diameter will frequently be found, all connected under- 
ground, although the surface rosettes are well apart. In the wetter pai’ts 
the bogs are almost black in colour, but here and there the dark ground is 
starred with the dwarf rosettes of Qnaphalium paludosum and covered with 
small patches of Carpha alj/ina. Celmma gland ulosa in a stunted form is 
also common, and where a Danthonia island appears Cehmsia coriacea, or 
C. Lyalliiy or both, will be found. Luzulu campestris in one or other of its 
forms, J lineup planifoUus, and Viola Cnnninghamii are also plentiful, as also 
are Drosera Arciuri and the xerophytic moss Racomitriuin lanuginosum. 

In some places the drier edges of the bogs arc dotted with small jdants 
of Brachycotne Sinclarii, Epihhium rotundifolium^ and Colula peclinata. 
In the drier part of the bog — which may be called swamp — the association 
is confined to Celmisla longifolia var. alpitia, Carpha alpina^ Brachyconte 
Sinclairiif Ranunculus gracilipes ^ Gentiana carymbiferay Gnaphaliuni Tra- 
verdiy Oreobolus peciinatuSy Plantago hnigera var. Petridy and a small form 
of Craspedia unijlora. Frequently this latter plant covers many square 
metres. 

On what is known as Boggy Saddle there is a patch of dwarf Dacrydium 
BidwiUiiy associated with DracophyUum imijlornmy PeMachondra pumilay 
Pitnelea prostratay Styphelia pumilay Ihacophylluni prostratumy and SuUonia 
numm ularia. In some places Euphrasia Dyeri and E. zealandica are conunon, 
and the margins of bog-pools are brightened with the pretty blue flowers 
of Vtricularia fnonanthos. Veronicas are sparingly found along the margins 
of the swamps, the following having been noted : V. lycopodioides and 
V. huxifoUuy including the var. prostrata. A peculiar form of Veronica like 
V. logamioides is also plentiful, but it may be only a juvenile form of 
F. lycopodioides y although it has kept its open-leaved form in cultivation 
in my garden for about four years. The swamp and bog associations on 
Mount Tennyson do not differ materially from those above described, which 
are typical of these mountains. 


Conclusion. 

The investigation of the flora of these mountains has so far resulted in 
the listing of no less than 360 species, spread over 151 genera and sixty 
orders. 

Several new or comparatively rare species and forms have been found, 
such as, — 

Ranunculm PoppdwMii n.s. Petrie. Closely related to R. Berggreniy but, 
accordii^ to Petrie, quite distinct. 

novae-zealandiae Petrie. Reported from only two localities in Cheese- 

man’s Manual. 

Adphylla sp. Near to A. TraiUn, but considered distinct by Cockayne. 

pinnatifida Petrie. Discovered here by me about the same time as it 

was found by Mr. Crosby Smith on Princess Range. 
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Aniaotonbe sp. Probably an undcacribed species; related to A. aromrUica. 
Celmiaia auhcdpina Cockayne. Related to C. Uaaatii. 

Veronica Muelleri Bucli., or an allied species. The flowers were nearly 
an inch in diameter. V . Muelleri has hitherto been reported only 
from Mount Aspiring. 

Armatrongii T. Kirk, or an allied species. Petrie considered it his var. 
gracilior of V. Heciori, but now thinks it distinct. 

~ lycopodioidea Hook. f. With persistent juvenile foim. Probably 
V. casainioidea of H. .1. Matthews. 

Ceum unifloram Buck. The most easterly habitat so far reported in Otago. 

Several forms of Celmiaia which have iiot yet been satisfactorily placed, 
including one whose leaves turn a dark reddish -purple in winter-time. The 
mountain- tops are covered with a great variety of xerophytic cushion plants, 
wind being the dominant factor in determining the association. 

On the whole, the Oarvie Mountains possess a rich flora, and further 
investigation will probably disclose many new forms and species. 

1J«T OF JNDKJENOOK 8PK(1ES NOTED. 

(1.) Pteridophyta. 

H ymeno ph yllaceae . 

Hynwno'phyllam T unbridgenac Smith. Waikaia forest ; rare. 

~ muUifidam (Forst. f.) Sw. Forest; not uncommon. 

Cyatheaceae. 

Alaophila Colenaoi Hook. f. Forest : rare. 

Polypotliaceac. 

Polysiichum imtitum (Forst;.. f.) Presl. Not uncommon. 

cyatoategia (Hook.) J. B. Armstrong. Not uncommon on rocks. 

Aapleniitm hulbiferum Forst. f. Not uncommon in forest. 

— fiaoddmm Forst. f. Not uncommon in forest. 

JlahelliJoUmn Cav. Rocks, East Dome ; forest ; I’are. 

~ Hookerianum Col. Waikaia forest. 

Richardii Hook f. Forest, and in clefts of rocks. 

Blechnum penna marina (Poir.) Kuhn. Common ; forest and steppe. 

— capenae (L.) Schlecht. CJommon; forest and steppe. 

fluviatUe (R. Br.) Lowe. No! uncommon ; forest. 

membranaceum Mett. Forest ; rare. 

HypoUpia tenuifolia (Forst. f.) Bernli. Common in forest. 

Hiatiopteria inotaa (Thbg.) J. Sm. In open forest. 

Pteridium eamlentum (Forst. f.) Cockayne. Open heath ; not oommcNQ. 
Polypodium BiUardieri (Willd.) C. Chr. Tree-trunks and logs in forest. 

diveraifolium Willd. Tree-trunks ; not plentiful. 

Cychphorua aerpena (Forst. f.) C. Chr. Rocky situations, in Waikaia forest 
and East Dome. 

Qleicheniaceac. 

Glevdienia Cunninghamii Hew. In beech forest ; rare. 

Oafnundaoe^. 

LepUtptmia hymenophyUoidea (A. Rich.) Pr. Beech forest ; rare. 
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( >ph ioglosttaceae . 

Ophiofflossiim coria<ie^im A. (’unn. Dry hillside. 

Lycopodiiiceae . 

Lffvopodium Selago L. K(x*ky plateaux, above 4,(KK) ft. 
Billardieri Spring. Beech forest ; epiphytic. 

- - fastigicUuni R. Rr. Dry heath. 

scariosuni Forst. f. Waikaia ; open forest. 

- Dolvbile Forf^t. i. Waikaia : open forest. 

(2 . ) SpK RMOPH VTA . 

Tauarrae. 

Podocarpus Hallii T. Kirk. Beet li forest ; not ('onmion. 

- sjnccUus R. Br. East Dome forest. 

— totata D. Don. Beech forest. East Dome ; rare. 

DcLcrydium BidwiUii Hook. f. Hiibalpinc scrub and boggy saddle. 
Phylloaladiis alpinua Hook. f. Common in alj)ine scrub. 

Pot a oi ogeto n a cm e . 

Potaimgeion Oheeaemanii A. Benii. INkiIs ; fH)t common. 

GranuHuccat . 

Mlorolaena aveAiacm. (Raoul) Hook. f. (’ommon in fore.sts. 
Hierochlov redolem (Forst. f.) R. Br. (Common in forests. 

- — Fraseri Hook, f. Not corninon ; in meadow. 

J)(xntfu>nia CanningJuimii Hook. f. Steppe above 2.(MK) ft. 

- — RaoulU Bteud. (‘ommon l>elow 3,5(X) ft. 

flavescens Hook. f. Steppe ; not uncommon. 

crassiuscula T. Kirk. Abundant above 3,500 ft. 

— pilosa R. Br. Fairly common in meadow. 

— semiannulariif R. Br. Fairly common in me^idow. 

Arundo conspicua Forst. f. East Dome, near river. 

Poa caespitosa Forst. f. Abundant in lower steppe. 

vnbecUla Forst. f. Not common. 

Colefutoi Hook. f. (■omnjon in meadow. 

— var. pungem Petrie. C‘ommon at high ch'vatitms, 

var, intermedia Cheesein. Common in meadows. 

Fe8tuc4i rubra L. Lowei* steppe ; common. 

Agropyron scahrum. (R. Br.) Beauv. Thiroughout meadows. 


Cyp&raceae. 

Scfirpus auMaruLicus (Hook, f.) Boeck. Swamps. 

Carpha alpina R. Br. Common in swamps. 

Schoenus paumflortis Hook. f. Common in swamps. 

Cladium Vauthiera C. B. Clarke. Swampy, wet places, Waikaia V'alley. 
Oahnia procera Forst. Wet places. 

Oreabdus pectihatus Hook. f. (Common in bogs and swamps. 

Unoinia compacta R. Br. 

' — SinciairH Boott. Common in forest. 

> — riparia R. Br. Common in forest. 

' rubra Boott. In forest and in meadows. 

- — Jiliformis Boott, In forest ; not uncommon. 
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Carex hvjcIh Boott. Lowhind Hwampn. 
adcalaris Boott. Boggy pJares. 
ternana Forat. f. Damp lowland swamps. 
plerocarjm (?) Petrie. Alpine hogs. 
disRita 8oi. Forest, 
lucida Boott. Swampy places. 

Jiygokwna lateriflora Benth. Mountain swamps. 

( ^entrole pidacea^. 

Gainutrdia ciliata Hook. 1. Alpine hogs. 

— setnef'ft Hook. Aly)ine hogs. 

J aumeeae. 

J annus effasas L. Damp places. 

planifolius R. Br. J)amp places. 
paucijloru^ R. Br. Alj)inti swamps. 

Ltizula enntpestris D.C. Several varieties, ('omnion in meadows. 
pnmiht iiook. f. ( omnion in nieadows. 

Lthatnaw. 

Enavgeu panujlora Kunth. Wakaia Valiev forest ; not ])lentiful. 
i'ordyline austraks (Forst. f.) Hook. Hast Dome. 

Astelia linearis Hook. f. .Vljnne hog meadow, Blue l^ake. 
nereosa Banks & Sol. (Common in forest. 
montana (Kirk) ('oe-kayne. Alpine meadow ; )>lentiful 
Phormiam tenax Forst, Fast Dome. 

Vookianam Le Jolis. East D<nue and (rare) in Waikaia Valley, 
i^hrifsoltactron Hoolceri (^ol. ('omnion in damp situation. 

Hei'polirion novae -zealandiae Hook, f. Damp patches in meadows 
Arthropod hnn mndidum Raoul. Not uncommon, Waikaia forest. 

Iridaceati, 

Libertia ixioides Spreng. East Dome. 

(h'chidxiceae. 

ThrlymUra longifolia Forst . Common in open Jorest. 

iinijlora Hook. f. Common in open forest. 

^tlcroii8 unifolia (Forst f.) Rchi. (kiminon in st-eppe meadow. 
Prasophyllum Cohnsoi Hook, f, ( ommon in steppe meadow. 
Pferoatylis Banksii R. Br. Not common; in damp forest 
auatralia Hook. f. Not common ; in damp forest. 

^ aladmia bifolia Hook. f. Abundant in Waikaia Valley forest. 

^ hilogloUis cormUa Hook. f. In forest ; not plentiful. 

GoryaafUhea roimidifolia Hook. f. (Common in forest. 

trUoha. Hook. f. Common in forest. 

Gaatrodia Cunninghamii Hook. f. Fairly common in foiest. 
Adenochihw gradlia Hook. f. Fairly common in forest. 

Fagaceae. 

NoUiofagus fuaoa Oerst. Abundant in upper forest. 

- - Memieaii Oenit. Abundant throughout. 

“ - Solanderi Oerst. Abundant in upper forest. 
diffortioidea Oerst. Abundant in upper forest. 
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Urtioaoeae, 

Vrtica indsa Poir. In beech forest ; common. 

Loranthaceae. 

Elytranthe Coknmi Engl, (-ommon ; epiphytic on Nothofayus Mevziesii, 

tetrapetala Engl. Common ; epiphytic on Nothofayus MetniesH. 

flav^ Engl. C ommon ; epiphytic t»?) various beeches. 

LoratUhiis micranthiis Hook. f. East Dome forest. 

Polygonacea>e > 

Ruviex jlexuosus Sol. Not uncommon ; lowland. 

Mvehlenheckia australis (Forst. f.) Meissn. East Dome forest. 

complexa (A. Cunn.) Meissn. Common on border of forest. 

axillaris Walp. Nokomai Valley ; not uncommon. 

Portidacaceae^ 

Vlai/tonia anstral^asica Hook. f. ('ommon in alpine njeadovv above 3,5CK) ft. 

Cargo phyUaceae . 

ColohaiUhus acicularis Hook. f. Plentiful in bogs. 

BiUardi^ Fenzl. Not uneomnmn. 

Uectordla caespitosa Hook. f. (Common on rof;ky places. 

Ranmicalaceae. 

Cle^natis iudivisa Willd, In forests ; not plentiful. 

tnuraia Armstr. Alpine scrub ; rare. 

Ranunculus gracilipes Hook. f. Abundant in swampy gi ound. 

hirtus Banks & Sol. Not uncommon in iorest. 

rivularis Banks & Sol. Damp places ; common. 

lappaceus Sm. Conmion throughout. 

mitUiscapus Cockayne. Not uncommon. 

novae-zealavdiae Petrie. Blue lake, 4,(X)0 ft. ; common. 

var. with 10 petals. Blue lake, 4,000 ft. ; common. 

* Buchanani Hook. f. Damp rocks above 5,000 ft. 

pachyrrhizus Hook. f. Damp rocks above 5,000 ft. 

Popj^wellii Petrie n.s. Mount Tennyson ; swampy place.s. 

foliosus T. Kirk. Not common. 

tenuicaulis Cheesem. Not common. 

Caltha nome-zealandiae Hook. f. Abundant near snow above 4,000 ft. 

MagnoliaceaeJfH^ 

lyrimys colorata Raoul. Comparatively lare in open forest. 

Crudfera^ceae. 

Cardamine luierophylla (Forst. f.) Schultz. Abundant. 

depressa Hook. f. Abundant above 3,500 ft. imi 

fastigi^a Hook. f. Rocky places above 4,500 ft. ; rare. 

Droseraceae. 

Drosera Arctvri Hook. f. Common in alpine swamps. 

iSaxifragaceae, 

Ca/rpoddus serralns Forst. Not uncommon in forests. 
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Pittospofooeae. 

PUtosporum tenuifoUum Banks & Sol. Tolerably common in forest. 

Rofioceae. 

Rubus australis Forst. f. Common. 

subpauperatus Cockayne. (Jommon. 

Geiim parviflornm Smith. Abundant above 3,500 ft. 

uniflorimi Buck. Abundant at Blue Lake, 4,200 ft. 

leiospermum Petrie. Very abundant, but local above 4,000 ft. 

pustlliim Petrie. Rare ; near Blue Lake. 

Potentilla anseriina var. anserinoides (Raoul) T. Kirk. East Dome. 

Acaetui sanguisorhac Vahl. Common throughout. 

var. piUisa T. Kirk, (.'ommon throughout. 

m>\xie -Zealand iae T. Kirk. Common throughout. 

microphylla Hook. f. Common throughout. 

fi>ssiMipula Bitter. Above 4, (XX) ft. ; rare. 

(reran iaeeae. 

Geranium microphyllum Hook. f. (Common throughout. 

sessiliflorum ( var. glahrnm R. Kunth. (common in steppe. 

Oxalis mageUaniea Forst. Abundant above 4,(XX) ft. 

cornicuUUa L. Common up to 3,500 ft. 

Callitrichaeeae. 

Cnlliirichv verna L. In wet ditches, Waikaia Valley. 

Ooriariacme, 

( 'oriari/i ruscifoUa L. Common in subalpine scrub. 

thymifolia Humb. & Bonpl. (.'Ommon on creek-banks. 
angnsiissima Hook. f. Not uncommon. 

Leguminosae. 

Sophora microphylla J. Mull. Rare in Waikaia Valley ; more common East 
Dome. 

(^armichaelia robusta T. Kirk. Common. 

- _ T. Kirk. Common on creek-banks. 

Elaeocar])acme, 

Aristoldia racemosa (A. Cunn.) Hook. f. Forest ; not plentiful. 

- - frutiema Hook. f. Subalpine scrub ; rare. 

Elaeocarpus Hookerianus Raoul. Waikaia Valley forest ; rare. 

Rhamnaceae, 

JJisoaria tounuUou Raoul. Dry places ; common. 

Malvacme, 

Gaya Lyallii J. E. Baker. Damp gullies ; abundant. 

Violaceae. 

Viola Cunninghamii Hook. f. Common up to 6,(X)0 ft. 

- — JiUcaulis Hook. f. Not uncommon. 

- - Lyallii Hook. f. In Waikaia Valley forest ; rare. 

Mdicytus lanceoUUus Hook. f. East Dome ; not common. 

Uymenanthera dentata (R. Br.) var. alpina T. Kirk. Alpine meadow ; rare 
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Thymelaceae. 

Pimdea proatratu Willd. (one or more of its varieties). Very eominon above 
2,000 ft. 

Ghiidia Willcl. Rare ; one plant only, 3,5(K) ft. 

sericeo-mllosa Hook. f. Not uncommon. (Perhaps this should he 

F. Lyallli Hook. f. var.) 

Drapetes IH^'enbacMi Hook. f. Alpine hogs ; common. 

--- - Lyallii Hook. f. Alpine hogs : common. 

Myrtaceae. 

Leptospermum scopantnn Forst. Ahundant in lowland situations. 

Myrtus pedunoulata Hook. f. East Dofne ; not common. 

Onagracedc. 

EpiloUum taawanirffw Jlaussk. (i>y thi.s is meant the s])ecies hithei*t /0 reh'rred 
to E. confertifoJla). Meadow : common. 
alftinoidea A. Cunn. Forest. 

/jwhewj? A. Rich. Damp forest : common. 

- plctiwi V(}tT\e. Dry situations : common. 

EprIMfiw insidare Haussk. Not uncommon. 

- - rotundifoliurn Forst. f. Alpine hogs. 

Fuchsia excorlicatu L. f. f’ommon in forest. 

- - - Colensoi Hook. f. Forest ; ran*. 

H alorrhayacrxu ^ . 

Halorrluigiti depresaa Walp. Not uncommon in alpine meadow. 

miiflara T. Kirk. Not uncommon in alpine meadow. 

Mynophyllum ehtinoidea G&nd^ Pools; not uncommon. 

Gunnera prorepens Hook. f. Swamps. 

mixta T. Kirk. On damp hanks, &c. 

Arallnceae. 

Nothopanax simplex Forst. f. Forests throughout. 

- — Edgerleyi Hook. f. Forests throughout. 

- — Colensoi (Hook, f.) Seem. Forests throughout. 

Pseudopanax orassifoliftw (Sol.) (?. Koch. Forest; not ahundant. 

Umhelliferae. 

Uydrocotyle novae'Zealandiae D.C. Abundant in damp placea. 

— — asiatica L. Abundant in damp places. 

Ajnum filifornie (A. Rich.) Hook. Rare ; open forest. 

Ort’omyrrhis amlicola Endl. Swampy places ; common. 

Aciphylla Colensoi^ Hook. f. Fairly abundant, but local. 

— — squarrosa Forst. Lowland -meadow association. 

Lyallii Hook. f. Mount Tennyson ; not common. 

Monroi Hook. f. Abundant above 4,000 ft. 

simplex Petrie. Abundant in rocky places above 5,000 ft. 

Kirkii Buch. Not uncommon above 4,000 ft. 

pinnatifida Petrie. Abundant in swamps above 4,000 ft. 

sp. (probably undescribed species) ; referred in Cheeseman to i4. TraiUiu 

Abundant in wet places. 

Afigelica deoipiens Hook. f. Not uncommon at high altitudes. 

~ — Gingidium Hook. f. Lowland ; protected banks. 
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An isotome Haastii F. Muell. CJoininon on damp ro<k8. 

aro)ncUica Hook. f. Common in swampy places above 4, 000 ft. 
hrevistylis Hook. f. Rocks above 4,000 ft-. 
pUifera Hook. f. Not common. 

— Hp. Probably new ; related to A. aromativa. Boj^j^y Saddle. 

Cormurae. 

Grisdinia litioralis Raoul. ('Ommon in forest. 

Corokia cotoneaster Raoul. Abundant, Nokomai Valley. 


Ericaceae. 

Ganltheriu aniipoda Forst-. f. var. ereeia (Mieesem. Plentiful. 
depressa llook. f. Plentiful. 
perplexa Kirk. Not common ; subalpinc scrub. 

- rnpestrisW. Br. (Comparatively rare ; Mount Tennyson. 

E pacridaceae . 

Eentachondra pumila (Forsl.) R. Br. (Common; alpine fK)ggy .situatioj). 
Sfyphclia pnnnla Hook. f. Alpine meadow ; not plentiful. 

Fraseri (A. (^ 11110 .) F. Muell. (Common throughout. 
hnwophyllnm longifoliam. (Forst. f.) R. Br. Not uncommon. 

UrviUeannm var. madanam (?) A. Rich. Subalpinc scrub, 

iinijiornin llook. f. Rare. 

prostratnm Kirk, ('ommon in bogs. 

politntn ((Cheesm.) (Cockayiie. ('ommon in bogs. 

M yrainacme. 

ttapanea UrniUei (A. !).('.) Mez. Forest ; rare. 

Sattonia dicaricafa (A. Cunn.) Hook. f. Beech forest : rare. 
n am malaria Hook. f. Dry peaty places, 4,(KK)ft. 

Gentiannceae. 

Gentiana GriHehachii Hook. f. Not um^ommon ; East Dome. 
carymhifera T. Kirk. (Common ; alpine meadow. 

I i neat a T. Kirk. Above ‘l,0(K)ft. ; rare. 

Mlidioides Hook. f. Damp peat ; common. 

A pocynaceae, 

Paraonsia helerophyUa A. Cunn. East Dome ; common. 
mpsalaris R. Br. East Dome ; common. 

Convolmdaceae. 

(Jnlystegia tvganorim (Forst. f.) R. Br. East Dome ; abundant. 

Boraginaceae, 

Myosoiiti macrantha Hook. f. Rare. 

' - pahri navis Hook. f. Not uncommon in rocky places. 


M^tha Canninghamii Bcnth. 


Laldatae. 

(Common in meadow. 


lUecebraceae. 

Sderanthas biflorus Hook. f. Not uncommon in mead ws. 
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Sarophularinaceae, 

Veronica aalicifolia Forst. f. (^reek- banks ; conanion. 
bnxifolia Benth. Abundant in meadows. 

— var. odora T. Kirk. Abundant in meadows. 

_ var. proatratum Cockayne. In boggy places above 4,(X)0ft. 

— Traversii (?) Hook. f. Subalpine scrub. (This may l)e a form of 

F. monlicola.) 

— morUicola Armst. Subalpine scrub ; rare. 

— lycopodioidea Hook. f. Common above 4,000 ft-. 

propinqua Cheesem. From 2,5CX) ft. ; common in sul)alpinc‘>scnib 

association. 

epacridea Hook. f. Above 4,(KX)ft. ; rare. 

Buchatiani Hook. f. Rocky situations ; not common. 

Pelriei T. Kirk. Rocky situations ; rare. 

Thomaoni Cheesem. Common ; rocky meadow. 

pidvinaris Benth. & Hook. Common ; rocky meadow. 
ciliolata Benth. & Hook, (’ommon ; rocky meadow. 
uniflora T. Kirk, (.■omnion ; rocky meadow. 
daayphylla T. Kirk. Rocky meadow ; rare. 

Muelleri (?) Buch. or n. sp. Mount Tennyscm ; not common, 
sp. (a var. related to V, lycopodioui^ia, but remaining moj*e or less 
persistent in juvenile form); perhaps F. caasirnoides Matthews (?). 
Swampy place, Blue Lake. 

- -- ArtmirmufiiA'.KwV, Mount Tennyson ; abundant. 

— - Hectmi Hook. f. var. gracilior Petrie. Mount Tennyson ; fairly 

plentiful. 

pingaifolm Hook. f. Rocky situation, Gap.” 

Ourisia glamJuloaa Hook. f. (’ommon in moist places and swamps. 

aessilifolia Hook. f. Alpine meadow, Mount Tennyson. 

caeapitosa Hook. f. (’ommon ; alpine meadow, above 4, OCX) ft . 

Euphrasia zealaffdica Wettst. Wet places on creek-bank at 4, (XX) ft. 

Dyeri Wettst. Wet places on creek-bank at 4,(KX) ft. 

Lcniihulariaceae, 

Utricularia monauthoa Hook. f. Margins of bog-pools, Blue Lake. 

PlantagimcecLe. 

Planiago Browmi Rapin. Damp places ; not uncommon. 
triandra Berggr. Boggy places ; common. 

- - lanigera Hook. f. var. Pelriei Cheesem. Boggy places ; common. 

Rubiaceae. 

Coprosmi rotundifolia A. Vutm. Forest; not plentiful. 

aredUUa. Cheesem. Forest ; not plentiful. 

jxirviflora Hook. f. ('reek -banks. 

cufveata Hook. f. Alpine meadow ; rocky places. 

craaaifolia Col. Margins of forest. 

repens Hook. f. Alpine meadow ; rare. 

foetidiaaima Forst. Forest ; not plentiful. 

Nertera dichondraefolia Hook. f. Forest ; rare. # 

depreaaa Banks & Sol. Forest ; common. 

aeiuloaa Hook. f. Damp forest, Waikaia Valley. 

Qaliuni umbroaum Sol. Meadows throughout. 

Aaperida perpuailla Hook. f. Meadows throughout. 
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Ca nvpan ulaceae . 

Pratia angulata (Forst. f.) Hook. f. Meadowu ; not uncommon. 
WaMenbergia saxioola (R. Br.) A. D.(^ Abundant throughout. 
gracilis (Forst. f.) A. D.(.\ Not plentiful. 


Slglidiacyeac. 

PhgUachne davigera (Hook, f.) Muell. ( -ommon in mountain bogs. 

- — Colemoi (Hook, f.) Berggr. (Common in mountain bogs. 

Donatia novae-zealandiae Hook. f. (^ommon in mountain bogs. 

Oreostylidium suhulatum (Hook, f.) Berggr. Boggy places ; common. 
Forstera sedifolia L. f. Fairly common above 3,500 ft. 

Bidmllii Hook. f. Fairly common above 3,500 ft. 

Cornpositm, 

Lagenophora pumila (Forst. f.) Cheesom. Abundant in meadows. 

— petiolata Hook. f. Abundant in meadows. 

Brachycowe Sinclairii Hook. f. Common from 3,000 ft. upwards. 

Olearia mrgala Hook. f. Subalpine scrub, Waikaia Valley. 

— ilwifolia Hook. f. Subalpine scrub, Waikaiu Valle}". 

— arharescens (Forst. f.) (^ockayne and Laing. Common on creek-banks. 

— nu annular if alia Hook. f. Subalpine scrub, East Dome and Waikaia 

Valley. 

atncenaiaefolia Hook. f. East Dome ; not common. 
odm'aia Petrie. Waikaia Valley ; not uncommon. 

Hectori Hook. f. Waikaia Valley ; not uncommon. 

Cdniisia Sinclairii Hook. f. East Dome. 

— longifolia Cass. Common. 

var. Blue Lake ; meadow. 

var. alpina T. Kirk. Blue Lake ; bog meadow. 

- - linearis J. B. Amistr. Near Blue Lake ; not common. 

var. 

scssiliflora Hook. f. Common above 4,000 ft. 

— argentea T. Kirk. Near Gow's Lake, 4,500 ft. 

- — ramnlosa Hook. f. Abundant on rock-faces above 4,000 ft. 

— densijlora Hook. f. Not uncommon ; alpine meadow. 

— discolor Hook. f. Mount Tennyson. 

subalpina Cockayne. Common above 4,000 ft-. 

incnna Hook. f. Not common. 

intermedia (Petrie) T. Kirk. Not common ; 4,500 ft. 

petiolata Hook. f. Common on alpine meadow. 

— var. memhranacea T. Kirk. Common on alpine meadow. 

verbascifolia Hook. f. C'ommon on alpine meadow. 

coriacea Hook. f. (^^ommon above 3,5CX) ft. 

LyaUii Ho(df. f. Abundant above 3,500 ft. 

- - viscoaa Hook. f. Abundant from 5, OX) ft. upwards. 

laricifolia Hook. f. Alpine meadow ; not uncommon. 

“ — glandulosa Hook. f. Moist places ; comjpion. 

Petriei Cheesem. (?). Alpine meadow (perhaps a hybrid). 

latweolata Cockayne. Alpine meadow. 

var. intermediate between coriacea and LyaUii, Alpine meadow\ 

- — prorepem. Petrie. Rocky situations ; abundant. 

Ueotori Hook. f. Abundant above 5,000 ft. 



142 


Tranmcixont, 


Gnaphaliam hdeo-alhum L. Oomiiion. 

collimm) Lab. Common. 

trinerve Forst. f. Not rommon. 

- — Traversii Hook. f. Bofijgy places ; abundant. 

pahfdoatwi Petrie. Boggy places ; abundant. 

Raoulia amtralis Hook. f. (^ommon. 

lute^cens Beauv. (-onimon, gi*avelly places. 

gl^ahra Hook. f. Abundant. 

Parkii Buck. Common above 4,500 ft. 

grandijlora Hook. f. (-ommon above 4,500 ft. 

Buchanani Hook. f. Rare ; near Gow's Lake. 

Hdichryfiinn bellidioideft (Forst.) AVilld. (^ommon. 

— fiUcanle Hook. f. (■ommon in meadows. 

— glomeratum Benth. k Hook. East Dome ; rare. 

Leitoogexies grandiceps (Hook, f.) Beauv. Common on rocks above l,(K)0 ft. 
Abrotatiella inconspic.ua Hook. f. Swampy places. 

Cassinia Vatnyilliersii Hook. f. Common up to 2,7(X) ft. 

var. rubra T. Kirk. Common up to 2,7C)()ft. 

Craspediu unijlora Forst. f. Common in alpine damp places. 

var. with woolly leaves. C^ommon in al]:)ine dry meadow'. 

Cotula Goyeni Petrie. Alpine meadow. 

pectinata Hook. f. Abundant, alpine meadow. 

" — pyrethrifolia Hook. f. Not uncommon. 

dioica Hook. f. Not uncommon. 

Erechtdes prenanthoides (A. Rich.) D.C. Forest; plentiful. 

scaberula Hook. f. Forest, plentiful ; not common. 

Senedo southlandica Cockayne. C^oramon. 

— - LyaUii Hook. f. Creek -banks ; common. 

eJaeagnifolim Hook. f. Waikaia Valley ; subalpine scrub. 

~ emsinioides Hook. f. Waikaia Valley ; subalpine scrub. 

- Haastii Hook. f. Abundant, East Dome. 

' - revohdus T. Kirk. Abundant above 3,5(X) ft. 

Taraxacum. niageUanicum Comm, (’ommon. 

Mioroseris Forsteri Hook. f. Not uncommon in steppe. 

Crepis novae-zexila'ndiae Hook. f. Alpine dry meadow. 


Art. XV. — Notes of a Botanical Visit to Herekoperc I stand ^ Stewart. Island, 
By D. L. POPPELWELL. 

[Read before the Otago Institute^ 4th August, 7.9/^,] 

On the 27th November, 1913, I visited this island, which lies in Foveaux 
Strait, about five or six miles from Half-moon Bay. As it is one of the 
few islands upon which Senecio Stewartiae grows, and is, moreover, the 
most northerly known habitat of both that plant and Poa foliosa, a few 
notes on the plant formations may prove interesting. 

We approached the island from the south-west, and thus had an oppor- 
tunity of viewing its physiognomy from the weather quarter. The coast 
from this side presents a seriea of rocky faces, only here and there traversable. 
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Just above high-water mark tlie rocks were covered with a white limy 
substance, but bare of plant covering. Above this white line, which is 
washed l>y waves during liigh tides, llie rocks were clothed wdth a grey- 
green mantle, composed principally of Veronwa elli plica and OUaria 
ati^nstifoUa, both in full bloom. Here and tliere a pat^h of light green 
betokened the presence of Histiopteris iacisa, wdjich forms the main floor- 
covering of this isolated spot. Where the wind struck less directly a yellow 
spot or two revealed the existence of Seaecio Stewart iae in the formation, 
the large yellow ('orvmbose heads and dark-green leaves crowded at the ends 
of the branches contrast ng strongly Avitlj the less- marked Veronica eUipticay 
which formed the basis of the association. 

On a nearer approac^h tJie beautiful white bloom of Olearia angastifolia 
irre.sistil)ly caught the eye, the great abundan(‘e of blooms and the rounded 
form of tile shrubs rendering the plant conspicuous. On this face neither 
Olearia Colensoi nor SenecU) rotnmlifolias, although abundant elsewhere, 
were seen, a further evidence of the high wind to which these islands are 
subject. 

rpon landing, a scraiiif)le u]) the steep slopes revealed a dark peaty 
soil undermimKl everywhere with burrows of Ili(‘ mutton* birds {Pujffinas 
griscK.s) and otlier petrels,* and j)OS8e8sing a damp pungent t^dour, reminding 
one of a domestic fowlyard on a wet day. 0 rowing under the Veronica 
and Olearia luishes were seen mimerous isolated {)lants of Carex trifida. 
Asplenia ni ohfasalant, and M aehlenheckia aastralis, the latter with t*xception- 
ally large and succulent leaves but somewhat straggling form. On the 
rocky faces Poa Antoni was abundant, while here and there in the peaty 
crevices Se.necio laatas, Stellaria parviflora, Tetrayonia irigynUy Blechnum 
darnm, and Poa Poppdwellii were noted. A few' stunted plants of Rapanm 
VrmUei were also seen. Farther up some exceptionally strong plants of 
Anplenimn lacidam and A. lanceolahnn and Poa Antoni appeared, Jibe two 
latter growing on a raised mound of their ow^n dead leaves, both plants 
having the appearance of growing on caudires, the spaces between being 
bare and peaty and deeply marked with bird-tracks. 

Once the top of the slope is reached tlie island presents a somewhat 
flat surface, traversed by comparatively open tracks, no doubt made by the 
thousands of sea* birds which annually breed on the island. 

The ground-covering here was chiefly Histiopteris incisa, which grew 
plentifully but was somewhat stunted in form, the leaves showing evidence 
in their brown ti})H of their struggle wdth the wind. 

Tlie taller ( overing w'us almost entirely Se/necio Stewartiae and Veronica 
eUiptica, while here and there were patches of Hahas amtralin and 
Mmhlenbeckia australis, with occasional plants of the large-leaved Stilbocarpa 
LydUii. 

Senecio Stmartiae is an open-branched shrub from 2 to 3^ metres high. 
Its lanceolate leaves are from 12 cm. to 18 cm. in length, thick and sticky, 
crowded towards the ends of the branches, and covered beneath with white 
tomentum. 

The plants were in full bloom, and the large handsome flowers made 
the shrubs very conspicuous objects. This species seems to be the domi- 
nating one among the shrubby species on the higher parts of the island. 
A marked feature of the Veronica eUipticn was that the great majority of 
the plants had white flowers, instead of the usual bluish ones which charac- 

* Petscanoides ufimtrix^ Prion vittaivs, and Prion luriur. 
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teirize it. In certain individual Bpecimens, however, especially in sheltered 
situations, I noted deep-blue flowers. Here and there near the tracks I 
noted dull weather-worn patches of Aajilenivm falcaium, with patches of 
Muehletibeckia cwnplexa, Hierochloe redolens, Piendium csculenttwi, and Poa 
foliosa, with the imported grass Holciis latuUus. 

A few specimens of stunted Weinmannia racemosa and Rajtanea Urmllei 
were also noted, along with DracophyUum longifoliutn and Coprosnm areokUa. 

At the eastern end of the island, which is the highest part, there appears 
to have been a fire some time ago. This apparently destroyed the scrub 
over an area of from 2 to 3 acres. A most interesting result has followed. 
The whole of the burnt part is now covered with a close and almost pure 
association of Poa folima, the tussocks being close together and about 
1 metre in height, making progress a difficult matter. The gra.s8 is growing 
very strongly, and the flowering-heads are exceedingly numerous and of 
immense size. 

Upon climbing through this grass I discovered numerous young plants 
of Veronica elliptica and M nehlenbeckia australis, with a few of Rapanea 
UrviUei and Lepidium oleraceurn var. acutidevUalum, while the ground was 
full of the burrows of the petrels. It would appear, therefore, as time 
goes on, the original plant association of the island will regain possession, 
and that the Poa fdiosa is merely a temporary oc^cupant of the ground. 

The extraordinary spreading of this grass, which elsewhere on the island 
is only found in isolate tussocks,*' suggests the possibility of its having 
an economical value, which might be worth investigating. At present 
practically nothing is known of its value as a fodder plant. 

Conclusion. 

The existence of the plant covering depends in the first place upon the 
high rainfall, the soft peaty soil being very spongy and damp for a con- 
siderable depth. On the other hand, there is little doubt that the traffic 
of the birds materially affects the plant-growth. The ground is everywhere 
drained and aerated by thousands of tunnels made by the nesting birds, 
while the soil is richly manured by the constant deposits of these petrels. 
Most of the plants have large masses of surface roots only, and the loose 
soil enabled even fairly large specimens to be lifted out of the ground with 
case. 

The distribution of the species depends chiefly on the wind factor, the 
only plants that can get a hold on the steep exposed sides being those 
specifidly adapted to resist transpiration, notably Olearia angusiifoUa, 
Veronica dUptioa, and Poa Asicni. 

The extraordinary spread of Poa foliosa I attribute to its abundant 
seeding habit, the rich soil, and the unimpeded light gained by the destruc- 
tion of the scrub by fire. Its wind-resisting qualities are evident from the 
manner in which it grows on exposed subantarctic habitats. 
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Art. XVI. — On a Pure-white Form of Anas superciliosa Gmd. 

By D, L. POPPBLWELL. 

[Read before the Otago Institute, 4th August, VJ14.], 

Albinism in a greater or less degree is a not uncommon phenomenon among 
New Zealand birds. The occurrence, however, of a pure- white form of 
the common grey duck (Anus superciliom) is of sufficient interest to justify 
its being put on record. 

Already st^voral specimens of this species showing pai-tial albinism and 
other variations have been recorded. Dr. Buller, in vol. 7 of the Trans- 
actions of the New Zealand Institute/* at p. 224, mentions a case of partial 
albinism, but seems to think that the specimen was possibly a cross with the 
common domestic duck. He has also, in the second edition of Birds of 
New Zealand,” mentioned several cases of partial albinism, and states that 
his son reported having seen a pure albino in a wild state. The specimen 
was not, however, procured. Mr. W. W. Smith* also describes several 
aberrant forms of variation tending to albinism. Mr. T. W. Kirkf records a 
similar instance in the case of the brown duck {ElasmoneUa chlorotis). 

The specimen that I have now set out to describe was shot by Mr. George 
Moffatt on the 21st June, 1914, at Cattle Flat, on the Mataura River. From 
what he tells me, it was associated with a flock of grey ducks, and had been 
seen several times by him. It was a good flier, and, except for colour, was 
not distinguishable from its associates, its flight and habits being the same. 
Immediately on its receipt by me I sent it to Dr. Benham, who agreed 
that it seemed to be an albino form of Anas superciliosa. He has since 
kindly sent me formal measurements of the bird, which are sufficiently 
near to those recorded by Buller to make identification practically certain. 


The following are the measurements taken : — 

InohoH. 

Total length from tip of beak to base of tail-feathers. . 20 
Length of wing-quills . . . . . . 10 

Length of bill along edge of upper mandible . . 2*25 

Length of bill along edge of lower mandible . . 2*375 

Length of tarsus . . 1*75 

Length of mid toe and claw . . 2*5 


The bird, on dissection, has proved to be a male, Its plumage through- 
out is pure white ; eye, dark brown ; legs and bill, yellow. In point of 
size and shape it differs in no way from the typical wild grey duck. This 
interesting specimen is in good condition, and has been stu&d and mounted. 
The owner has generously decided to present it to one of the public museums 
of New Zealand. For some time at least, if not permanently, it will be 
deposited in the Otago Museum. 

Note. 

Shortly after the above paper was read Dr. Benham kindly sent me 
the following communication which he had received from Mr. W. 0. Eemp- 
thome, of Redmount,” Key, via Lumsden. As the letter affords a 

* On Now Zealand Duoke/’ Trans. N.Z. Inst., vol. 29. 1897. p. 252. 
t “ On some Additions to Birds in the Colonial Museum,*' Trans. N.Z. Inst., vol. 18» 
p. 286, 1881. 
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plausible explanation of the occurrence of tlie above-dcHcribed albino 
duck, I gladly publish it as received : — 

Writing on the 16th August, 1914, Mr. Kempthorne says, I have just 
noticed a paragraph on page 9 of Otago Witness of the 12th August about 
an albino wild duck having boon shot. I dare say you will be interested 
in a very probable explanation of this curiosity. At my mother’s place 
(“ Tarkdale/’ Heriot) there is a large pond which for twenty years has 
been a sanctuary for the wild duck (it being on piivato property, and my 
mother 8 wishes that no shooting shall be allowed, have made it such). In 
wet weather hundreds of ducks gather there, and the ducks bred there 
make it their home. For years there were white tame ducks also, but 
they dwindled in number until only one drake i*emainod. This drake mated 
with a wild grey duck that was unable to fly (or could fly very little) and 
necessarily had to live entirely at the pond. I remember four or five years 
ago coming on a mixed clut<*h of ducklings (whites and greys), but after 
seeing them two or three times 1 never saw" them again, and concluded 
that a weasel had accounted for them. On a recent visit to “ Parkdale ” 
(thi*ee weeks ago) 1 saw an albino wdld duck, and my brother said there 
were more than one. It could fly, as 1 made it my business to frighten 
it and see. Evidently the tame w"hite drake and the crippled wuld duck 
had mated again, and their progeny had lived. The distance between 
Heriot and Mataura in a direct line would be thirty-odd miles, and this 
would not be an excessive distance for the flight of a wild duck. The tame 
Indian runner duck and the wild grey duck mate without trouble, but 
this is the only case 1 have heard of a white tame duck mating with a wild 
grey duck. It would be interesting to test the case again on the wild grey 
ducks in the Botanical Gardens. The two ducks would have to be shut 
together continuously for a lengthened period to ensure a satisfactory 
result.” 


Art. XVII.— -Ow Ascidioclava, a Nein Genus of Gymnohlastic, Hydroids, 
By Professor H. B. Kirk, M.A., Victoria University (\»llege, Wellington. 

{Head before the W ellington. Philosophical Society, 26ih October, 1914. \ 

Plate I. 

Uhakacters of the Genus. 

Trophosome.-- A creeping hydrorhiza, branching freely, gives rise to 
unbranching liydrocauli, each terminating in a hydranth. Hydranths 
with filiform tentacles not in definite whorls, but tending to be arranged 
in three or four whorls. Perisarc entirely wanting. 

Gonosome . — Medusa buds produced in clusters near the base of the 
hydranth, whether becoming free or not at present uncertain ; tentacles 
rounded. 

Ascidioclava parasitica n. sp. Plate 1. 

Height of hydrocaulus and hydranth together, 2~3 mm. Tentacles of 
adult hydranth, 20 or more in number ; average length of tentacles, 0*4 mm. ; 
the widest part of the tentacle a little above the base, the tentacle then 
tapering to the tip, where the diameter is about half that of the widest 
part. Hydrorhiza branching freely and anastomozing, the branches becoming 
concrescent, with absorption of ectoderm and mesogloea at the points of 
contact, giving a continuous coenosarcal sheet. Endoderm of hydrorhizal 
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portion j^rcjatly (l(»vclope(i, and caviticB completely obliterated. Medusa 
buds 8lit»rtly pedunculate, the hollow peduncle containing a prolongation 
of tlie gastro- vascular cavity, (xonads at present unobserved. 

Asndioelava parasitica presents in both trophosome and gonosome 
anatomical (’harncters that seem to me of interest. I note here the most 
striking of these. 

Trophosome. — The ectoderm shows great differences in the different 
parts. On the ttmtacles and the hypostome it is cellulai*, and presents no 
special features. Helow the tentacles the ectoderm of the hydrantli shows 
nuclei and fragments of nuclei arranged indiscriminately, often three or 
four deep. Cell-outlines have quite disappeared (fig. 2). In this part the 
ectoderm somewhat resembles tliat of CUwa sfpiamata as figured by Allman.* 

Towards the base of the hydrantli this thickened ectoderm thins out 
to form the thin nou-collular membranous ectoderm of the hydrocaulus. 
Through this membrane the outline of the bases of the endoderm cells, 
changed as noted below, can be seen, giving the appearance of a fine irregular 
network. 'Phe ectoderm of the upper surface of the hydrorhiza is thin 
and nuclei are s})aise. On the lower surface, where it is in contact with the 
epithelium of the host, the ectoderm consists of columnar cells with very 
clearly marked outline (fig. 4). In no part of the organism have T been able 
to disciover any tra(te of a chitinous 8ecrcti<in. 

The mesogloea is everywhere thin, and almost membranous. 

The endoderm of the hypostome comprises a large number of glandular 
cells, and these decrease in number towards the lower part of the hydranth 
(fig. 2). In the hydrocaulus the endoderm cells are reduced to large thin- 
walled vaeuoles. Only occasionally can a shrivelled nucleus be found ad- 
hering to the cell -membrane. Tow^ards the base of the liydrocaulus these 
gradually give place to living cells with highly granular protoplasm. These 
encroach upon the cavity until, at the very base of the hydrocaulus, it is 
completely obliterated. This obliteration of the cavity marks the hydrorhiza 
also, and when the dividing walls become absorbed there is a continuous sheet 
of endoderm surrounded by the thin mesogloea and the ectoderm (fig. 4). 

The large vacuolated endodernial core of the tentacles is very well de- 
veloped. The.se cells, like the clear endoderm cells of the hydroeaulus, 
usually contain each a single vacuole. Allmanf says with regard to the 
central endoderm of tentacles, It would seem that the solid axial tissue 
of the tentacles is in every instance separated by the mesosarc, not only 
from the ectodermal layer of the tentacles, but, by a duplicature of the 
mesosarc, from the endoderm which lines the body-cavity of the hydranth, 
as was first pointed out by von Koch in Tuhalnria.'* 1 can find no trace 
of such an arrangement here. The axial endoderm of the tentacles appears 
to me to rest unmistakably on the endoderm of the gastro-vascular cavity 
of the hydranth (fig. 2). 

Oonosome. — Medusa buds are produced singly, or more often in groups 
of from two to lour, near the base of the hydranth. I have not found more 
than one group on any hydranth. Material collected from October to 
December does not enable me to say with certainty whether the medusa 
becomes free. A single medusa better developed than the rest was found 
unattached, but it is possible that it became detached in the removal of the 
hydroid from its host. It still showed the scar at the point at which it had 
been attached. 

* “ A Monograph of the Gymnoblastio or Tubularian Hydroids.” pt. i, pi. i, 1871. 

t “ Report on the Hydroida dredged^by H.M.S. * Challenger,* ** p. x, 18^. 
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The meduea buds are shortly stalked, and the stalk contains a stomo* 
chord. There are four very short, blunt tentacles, one opposite the end 
of each radial canal. The medusa bud (fig. 6) is campanulate. The manu- 
brium is pear-shaped, with the mouth at the narrow end. Scattered 
sparingly are enormous nematocysts, which are seen in section to project 
downwards into the mesogloea (hg. 6). Cross-section shows on the surface 
of the ex-umbrella four inte.rradial grooves. In the detached specimen men- 
tioned above small bodies are developing on the margin of the bell opposite 
the ends of these grooves. These bodies will probably prove to be statocysts. 

The ectoderm of the ex-umbrella consists of flattened cells. At the 
extremity of the tentacles these give place to columnar cells, many of which 
are nematoblasts. The inner ends of these cells are dark w'ith granules, 
but are not pigmented. There is probably no reason to regard these ex- 
tremities of the tentacles as ocelli. Longitudinal section shows that the 
tentacle contains a central mass of cells that look much like nerve-cells ; 
but these are cut ofi from the ectoderm by mesogloea. They are large 
vacuolated cells of the endoderm, with well-developed nuclei. The nuclei 
are surrounded by an envelope of protoplasm, from which envelope strands 
cross the vacuole to tlie opposite wall. The mass is in direct continuation 
with the endoderm that lines the radial canal, and is a specialized portion 
of the endoderm lamella. It is possible that the condition of these c(*Ils 
is preparatory to the hollow state of the tentacles that characterizes the 
Clavidae ; but if a hollow were to be developed on lines at present suggested 
by the appearance of the section the result would be a hollow lined by 
mesogloea, which is not at all likely to occur. Longitudinal section taken 
between the radials shows no circular canal, which probably develops later. 

The ectoderm of the sub-umbrella consists of columnar cells, differing in 
length. The result is an epithelium somewhat resembling in appearance 
the endoderm of the gastro- vascular cavity of the hydranth. The ectoderm 
cells about the mouth and the lower portion of the manubrium are columnar 
cells of great size, many of them nematoblasts. 

None of the specimens sectioned show gonads, and it may be presumed 
that they are immature. 

Ascidioclava parasitica is found in the peripharyngeal groove of an 
Ascidian (a species of Fclycarpa) that occurs below low- water mark in 
Wellington Harbour. It, or an allied form, occurs sometimes, at all events, 
in the stalked Ascidian BoUenia pachyderniatina. It is sometimes present 
in such abundance as almost to Ml the peripharyngeal groove of the host. 
Attachment is very slight. I have frequently found small masses or de- 
tached portions in the pharynx of the host or in the stomach ; but these 
were always dead and more or less macerated, or partially digested. 

The infrequency of parasitism among the members of the class adds to 
the interest of this form. 

All drawings made with Abh6 apparatus. 


EXPLANATION OP PLATE I. 

Fig. 1 . AscidiocUim parasitica, enlarged. 

Fig. 2. Section of 1w^y-wall of hydranth. gl, gland-oell of endoderm. 

Fig. 3. Section of body -wall of lower part of l^dranth and upper part of hydrooaalus. 
Fig. 4. Section of base of hydrocauluft and adjacent portion of ooenosarc. end,, endo- 
derm ; m,, meMugloea ; ect,, ectoderm. 

Fig. 5. Medusa buds. 

Fig. 0. Section of tentacle and part of umbrella, m., mesogloea ; n6., nematoblast ; 
V,, velum ; ex,n,, ex-umbral nerve ring ; r.e., radial canal. 
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Art. XVITI . — Soms New Cuccidae. 

By G. Brittix. 

[Read before the Philoaophiml Institute of Canierbury, 1st July^ lit 14,] 

In the following? paper are the descriptions of nine new species of Coocidde, 
With the exception of two species forwarded to me by my friend Mr. R. W. 
Raithby, from Grushington, near Reefton, they are the result of about 
eighteen months’ consistent search in and around Oamaru. I have been 
reluctantly compelled to hold over several doubtful species, owing to the 
fact that the late Mr. Maskeirs type collection is at present not available 
for reference, having been for the last six years in the United States, and 
also to his diagnosis and drawings of some species not being full enough 
for identification. 

During the last few years the classification of the Cocyokiue has under- 
gone a complete revision, and in accordance with the law of priority 
many long-8t>anding names have been changed and new genera erected. 
For instance, the subfamily Lecaniime has now been altered to Coccifiae, 
and the genus Dcictylopius to PseMdococcue, With numerous alterations of 
a similar nature, and the scarcity of go<id literature on the subject, a study 
of the New Zealand species is rather a difficult task. Apart from the late 
Mr. Maskell’s work on the subject, apparently nothing is known of the 
New Zealand Coceid>ae, and that a thorough investigation into this im- 
portant group of the Hewiptera will have to be made sooner or later there 
can be little doubt. Mr. R. Newstead, F.R.S.. who is an authority on the 
English Cocoidne, in a letter recently, says that “ the whole question of 
redescribing the New Zealand species will have to be gone into again. 
This is becoming more necessary as new species make their appearance, 
and it is now known that some of the Australian species have, since Maskell’s 
time, permanently established themselves in the Dominion. 

The illustrations accompanying this paper have, as far as possible, been 
done on a uniform scale, and the approximate magnification has been given. 

In conclusion, I beg to tender my thanks to Mr. C. B. Morris, F.R.M.H., 
of Oamaru, tor the great assistance he has given me in my work ; to 
Mr. R. W. Raithby, for the loan of some of the late Mr. Maskell’s slides 
in his collection, and also for collecting ; to Professor T. D. A. Cockerell, 
of Boulder, Colorado, and Dr. L. 0. Howard, United States Entomo- 
logist, for literature on the subject ; also to Professor R. Newstead, F.R.8., 
of Liverpool, England, and Mr. C. French, Victorian Entomologist, for 
much useful information. 


Fam. UOCCTDAE. 

Subfam. Diaspinab. 

G^n. PlORINIA. 

1. Fiorinia Morrisii sp. nov. Fig. 1. 

Puparium of adult female consisting entirely of the second exuvia ; 
elongate-ovate ; generally straight, sometimes slightly curved ; convex ; 
colour light brown. Secretion white, felted ; larval exuvia white. 

Puparium of male felted, white, not carinated. 

Adult female white, elongated, widest at cephalic extremity, convex. 
Rudimentary antennae with 4 strong hairs. Rostrum medium size, mentum 
almost circular, "rostral setae short. Anterior spiracles, set very close tn 
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rostrum, with group of 12-14 parastigmatic glands. Pygidium, broadn 
than long, is very square aoross the lower extremity ; 5 groups of circiini- 
genital glands, the three upper groups forming a complete arch over the 
anal orifice ; anterir)r group 20-24 glands ; anterior lat>erals 25-30 ; pos 
terior laterals 25 30 ; margin with 3 pairs of highly chitinized suheqiial 
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lobes, set equidistance apart ; between each pair of lobes there are 2 Jong 
and 2 ah^jrt spine-like hairs, with 3 more beyond the outer lobes. Several 
sh<»rt spiny hairs scattered over the pygidium. Lengtli, 1 *30 mm. 

Adult male unknown. 

Hah . — On Nothopanax sp. and Oriselinia liUoralis, Oamaru. 

(xeniis PoMASPis. 

2. Poliaspis argentosis sp. uov. Fig. 2. 

Puparium of adult female olongate-ovate, convex. Secretion white, and 
closely felted *, exuviae light yellow. 

Puparium (»f male unknown. 



Kia. 2 . — Foliaapiif argerUosis, Pygidium ; X 200. 


Adult female elongated, yellow, convex above, flat beneatk Budi- 
mentary antennae with 2 long carved hairs at apex. Kostrum long, mentuin 
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short and broad. Anterior Bpiracles with gioup of 6- 1 0 parastigmatic glands ; 
posterior spiracles with group of 4 (5 glands. Last five free abdominal seg- 
ments with short tubular spinnerets at side. Pygidium large and well 
defined, with 8 groups of circumgenital glands, the three anterior groups 
each consisting of 2~5 glands; subanterior group 2-4; anterior laterals 
14-20 ; posterior laterals 21 25. Dorsal tubular spinnerets, in 8 dis- 
tinct series, arc short and cylindrical, and contain 4-6 spinnerets in each 
series ; on the preceding segment there are 4 more series. The median 
lobes are narrow and widely diverg(*nt, with serrated edge ; second pair 
long and narrow, and finely serrate ; marginal spinnerets 6 on each side 
of median lobes, the four middle oiu‘s being in pairs. Plates, 4 on each 
side of median lobes, are simple and spiuc-like ; the first thiee being situated 
between the median hdics and the first series of dorsal spinnerets, and one 
beyond. Spines 4, very short, one at the base of each plate. Anal orifice 
immediately below subanterior group of glands ; vaginal opening centrally 
between posterior groups. Length, 1*22 mm. 

Adult male unknown. 

Hah . — On Coprosma sp., Crushingtou, near Reefton ; found by Mr. R. W. 
Raithby. 

This species is chisely allied to P. cycadis, but differs in the shape and 
texture of tlie puparium. and also in the spinncicts on the pygidium. 

Uenus PiNNASPiB ('ockerell. 

3. Pinnaspis nitidus sp. nov. Fig. 3. 

Puparium of female elongate-ovate, convex, brown ; exuviae terminal. 

Adult female elongated, distinctly segmented, white. Rudimentary 
antennae bearing 4 fine hairs. Rostrum long and narrow, mentum short 



and broad, rostral setae long. Anterior spiracles with group of from 4 to 
6 parastigmatic glands. Last six free abdominal segments with numerous 
short tubular spinnerets at side. Pygidium medium size, with 3 pairs of 
lobes ; median pair broad, widely separated, and with orenulated extremity : 
second and outer pair small and narrow. Between the lobes are 2 plates, 
which are short, thick, pointed processes, with 2 more beyond the outer 
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lobeB. SpineB, 4 on each side of, and 2 between* the median lobes. Marginal 
tubular spinnerets 6. Five groups of ciroumgenital ^rlands, forming an 
almost complete arch ; the number of orifices seem to vary a great deal, 
and the formula given here are for two specimens, that on PiUosjMyrum — 
anterior group 6 orifices ; anterior laterals 24, 19 ; posterior laterals 13, 13 : 
and that on Astelia — anterior group 13 ; anterior laterals 24, 19 ; pos- 
terior laterals 14, 15. A few small oval spinnerets are scattered over 
the pygidium. Anal orifice and vaginal opening opposite, and situated 
centrally between the grouped glands. Last three free abdominal seg- 
ments with group of 3 spiny hairs ; cephalic extremity smooth and hair- 
less. Length, 1*55 mm. 

Hah , — On bark of PiUoHjmrum sp. and on Astelia, at present only from 
Oamaru. 

This species is very like LepidmapheSy but, owing to the large second 
exuvia, must be placed in the genus Pinnaspis. I found on Asielia what 
is evidently the supposed male puparium, which agrees with Signoret's 
description ; but, as the insect enclosed was not in the pupa stage, it was 
impossible to be sure of its true character. 

Note. — The genus Pinnaspis has not hitherto been recorded as occur- 
ring in New Zealand. 

Subfam. Coccinae. 

(Jenus Lecanium. 

4. Lecanium armatus sp. nov. Figs. 4, 4a, 4b. 

Adult female ovate, dark-red, convex, with a distinct carina ; margin 
with a row of strong spines ; 2 irregular rows of slightly smaller spine.^ 
along dorsum. Antennae of 7 joints, tapering towards apex, 4th joint 
longest ; formula 4 (3, 2), 7, 6 (5, 1 ) ; all joints hairy, last joint with 2 very 



Fig. 4. — Lecanium armoHa. Last abdominal segment, showing anal cleft and 
lobes with marginal and dorsal spines; X 12K). 4a. Antennae of 
adult female ; X 200. 46. Leg of f^ult female ; X 200. 


long hairs and 8 short ones. Rostrum short, rostral setae short. Spiracles 
very thick, and barrel-shaped ; anterior spiracles with several spinnerets 
immediately above, which, with others, form a band which slopes upwards 
towards the margin ; posterior spiracles with a scattered group of the same 
immediately below. Legs small ; coxa short and broad ; trochanter large, 
and appears fused to the femur, which is short and broad ; tibia narrow, 
dilated towards the tibio-tarsal joint ; tarsus tapering towards claw, and 
slightly longer than tibia. Upper digitules long we knobbed hairs ; lower 
digitules broad. The coxa on the posterior pair of legs it abnormally 
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enlarged ; all jointa with several hairs. Anal cleft very broad, widening 
towards the lobes, which are highly chitinized, and shaped like two half- 
circles, between which is the anal ring, with 8 hairs ; on the lower half of 
each lobe is 1 strong spine and several short hairs. Dermis covered with 
numerous short fine hairs and tubular spines. Length, 3*14 mm. 

Adult male unknown. 

Hah , — On Mmhlenheckia auMralut, Oamaru. 

Subfam. Dactylopinae. 

Oen. Pseudococcus. 

5. Pseudococcus oamaruensis sp. nov. Figs. 5, 5a, 5b. 

Adult female active, elongated, distinct segmented, convex above, fiat 
beneath: colour brick-red; covered with a thin yellow meal. Antennae 
8 joints, last joint longest; formula 8. 2 (3, 5), 1 (6, 7), 4; all joints with 
numerous long hairs. Mentum rather large, with hairs at tip ; rostral setae 
medium length. Legs large and strong: coxa broad and short; trochanter 
narrow; femora long and thick: tibia long and slender, and about same 
thickness at both extremities; tarsus slender and about half length of tibia, 
narrowing towards the claw, which is long and thin ; upper digitules long 
fine hairs, lower digitules slightly longer than claw, and club-shaped. 
Spiracles short and thick. Anal ring large, with 6 long hairs. Anal lobes 




Fx(J. 5.- -Pseudococcus oamaruensis. Abdominal segment with lobes and anal 
ring, dermis marked with spimiorots and hairs ; x 120. 5a. An< 
tonnao of adult female ; X 200. 55. Log of adult fomale ; x 200. 

inconspicuous, with 2 strong spines, several short fine hairs and I very long 
one. Dermis covered with numerous short fine hairs and spinnerets. The 
spinnerets are of two kinds — large simple, and the small multilocular. On 
the last few segments the small spinnerets appear as short tubes. Length, 
1*6 mm. 

Adult male unknown. 

Hob. — Subterranean, on roots of Aqnilegia, Sin. to 6 in. beneath the 
surface. 

6 . Pseudococcus cockayneii sp. nov. Figs. 6 , 6a, 6b, 6c. 

Adult female active, very elongated ; colour pink; covered with a large 
quantity of white mealy secretion. Antennae of 8 joints, last joints longest ; 
formula 8, 1, 2 (3, 7), (4, 6, 6); all joints hairy. Mentum very short and 
broad, with a few short hairs at tip; rostral setae short. Legs slender; 
tibia nearly twice as long as tarsus; digitules all fine hairs. Spiracles 
medium sise, oonstrioted in the middle ; numerous large round ^mnerets 
are grouped around spiracles. Anal ring very large, with 6 long hairs. Anal 
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lobcB rather more conRpicuous than usual, with 2 short thick spines and 
several lonj? hairs, one hair being twice the length of the rest. On each 
segment are bands of long fine hairs, and spinnerets of two sizes, the large, 
spinnerets being most numerous, small spinnerets being mostly on the 



Ftu. e. — Paeudococcvs cockayntiu AMominal soginout, showing lubes, anal ring 
with hairs, spines, and spinnerets ; X l20. Ga. Antennae of adult 
female ; x 200. 66. Leg of adult female ; x 200. 6r. Largo circular 

markings on dermis ; X 200. 

ventral aiu'face. Down the centre of the ventral surface, situated on the 
articulations between the segments, and starting on the third articulation 
from the posterior end, are 6 large circular markings, the first and last 
being smallest, the third and fourth the largest. Length, 2*93 miu. 

Adult male unknown. 

Hah . — On Aciphylla, around Oamaru. 


7. Pseudococcus sexaspinus sp. nov. Figs. 7, la, 7b. 

Adult female elongated, segmented, pale pink, enclosed in a test of white 
cottony secretion. Antennae of 8 joints, last joint longest ; formula 8, 1 . 2 



Fio. 7. — Pmtdococcus sexaspinus. Abdominal segment with lobes; x 120. 
7a. Antennae of adult female ; x 200. 76. Leg of adult female ; X 200. 


(3, 4, 5, 6, 7); all joints with several hairs. Byes rather prominent. 
Rostrum normal; mentum long, timoroua Legs strong and thick; tarsus 
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shorter than tibia; all joints haiiy; digitulcs all fine haijs. Anal lobes 
inconspicuous, with 6 short conical spines and several hairs, one hair being 
very thick and long; the two next preceding segments with 2 spines 
each, in pairs near edge of body, and the next segment with 1 spine ; 
all segments marked out with bands of rather long hairs ; cephalic 
extremity with numerous hairs between antennae ; anal orifice with 
6 long stout hairs. Dermis covered with numerous spiniuMcts. Length, 
about 3 mm. 

Adult male unknown. 

Hah, — Subterranean, on roots of sedge, at pi t^seut only from (^rushington, 
near Reefton : found by Mr. R. W. Raithbv. 

(jrenus Ripkhsia. 

8. Ripersia occultum sp. iiov. Figs. 8, 8^, 86. 

Adult female active, elongate -ovate ; colour dark purple ; covered 
with a thick coating of yellow meal. Antennae medium length, of 6 joints, 
last joint longest : formula b, 3, 1. 2, 5. 4 ; all joints hairy : articulations 
of antennae very pronounced. Rostrum short ; mentum large and long, 
witli hairs at tip ; rostral setae short. Legs Tioiiual ; tibia with 2 short 
spines at apex: digitules all fine hairs. .Spiracles .short and broad. Anal 



Flo. H.-- -Ripersia ormUuni, AIxioiniual Hefi;motit withlobeH; x |20. 8a. Antennae 
of adult female x 200. 86. Leg of mini t female ; x 200. 


ring with b long stout hails ; anal l(»bes iiu’.onspicuous, with 2 short thick 
spines and several hairs, one of which is very thick and long. Dermis 
covered with long fine hairs, which arc especially noticeable betwee^ the 
antennae. There are also numerous small circular spinnerets scattered 
over the body. On the abdominal portion, just above the anal ring, there 
are 9 large circular spinnerets arranged in the form of a circle. Length, 
1*59 mm. 

Adult male unknown. 

Hab, — Subterranean, on roots of grass, 3 in. to 9 in. beneath the surface, 
Oamaru. 

9. Ripersia globatus sp. nov. Figs. 9, 9a, 96. 

Adult female pink, globular, segmentation very indistinct, covered with 
a test of white cottony secretion. Antennae short, of 6 joints, last joint 
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longest; formula 6. 3 (2, I), (4, 5) ; all joints except first with several haiis 
Mentum fairly long and pointed* with a few hairs at tip. Spiracles widely 
dilated at both extremities. Legs, like the antennae, very short ; coxa short 
and broad ; trochanter very large, with a single long fine hair ; femora thick, 
with a few hairs on under- surface ; tibia short, and thick, with 2 short 






9 ' 


Fig. ^.^Hiperaia globatua. Abdominal Hogmunt with lobcH ; x 120. Oa. Antonnat- 
of adult fomalu ; X 2CK). 96. Log of orlult hmialo ; X 200. 


spines near tibio- tarsal joint; tarsus slightly shorter than tibia, and 
more slender; upper digitules fine knobbed hairs, lower digitules fine 
hairs slightly longer than claw. The coxa on the posterior pair of legs 
is abnormally enlarged. Anal ring with (5 hairs, anal lobes imperceptible, 
represented merely by 2 short conical spines and a single long fine hair. 
Dermis covered with short fine hairs, interspersed with small round spin- 
nerets. Length, 2’07 mm. 

Adult male unknown. 

Hab. — Subterranean, on grass-roots, moss, also in ants’ nests ; Oamaru. 


Art. XIX.- (V)ccidae. 

By G. Brittin. 

[Read before ike Philoaophical InatUuU of OarUerbury, 2nd Decamber , 1914.] 

The following paper contains the descriptions of one new genus and three 
new species of the New Zealand Cooddde. 

The new genus Souiare will make a most interesting addition to the list 
of the New Zealand Coccidae, and has been placed temporarily in the sub- 
family Gonchaspinaet to which it evidently belongs ; and if it should ulti- 
mately be permanently placed in that subfamily a material alteration will 
have to be made in the diagnosis of the Gonchasmnae. The species fiitibriata 
varies in several important points from all the species belonging to the 
genus Gonchaspis Cockerell. There is one genus of the Gonchaspinae of 
which I am at present unable to get any information, that is the mono- 
typic genus Faguuga* Lindinger. It may happen that my species belongs 
to that genus, but until I have received word from England and America 
I will leave it as at present placed. 


♦ Catalogue of Coceidoe,” vol. ii, U.S. Dept. Agric., 1909, p. 36. 
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With regard to the epeciee Nudaia, this is placed in the genus Crypto- 
ooocm, which up to the present time has been a monot 3 rpic genus, the type 
being C. fagi Barensprung, and to include the present species a material 
alteration will have to be made. In C. fagi the insect is covered with a 
loose cottony secretion, while C. ntidata is, so far as I have been able to make 
out, entirely naked, and has 6 hairs on the anal ring, instead of 4 as in 
C.Jagi, Both species have the distinguishing feature of the minute rudi- 
mentary antennae, and the equally small tuberculate processes which are 
mere vestiges of the posterior legs. Up to the present I have only been 
able to examine the adult female, but I hope shortly to hatch out some of 
the larvae. 

The new species of Fiorinia I have much pleasure in naming after the 
late Mr. W. M. Maskcll, who was the pioneer workei* on the New Zealand 
Coeddae^ and at the same time one of the leading m6n of his day on this 
subject. 


Genus Pinnaspih Gockerel). 

Pinnaspis nitidus inihi. Figs. 1 and 2. 

In my last paper to the Institute I gave a description of the adult female, 
and also stated that I was not certain of the male scale. Since then I have 
been fortunate enough to get the 
male in the pupa stage, but, owing to 
moving to (-hristchurch shortly after, 

I was not successful in hatching any 
of the adult males. This is rather to 
be regretted, as I believe that the male 
of this genus has not yet been found. 

In figs. 1 and 2 will be found an 
illustration of both the male and 
female scales, and the difference be- 
tween them can easily tie seen. 

The following is the description of 
the male scale : Puparium of male 
elongated, with straight narrow sides ; 
colour slightly lighter than that of 
the female; convex; closely felted; not carinated ; exuvia rather large. 
Length, about 1*2 mm. 



-Pinno&pia nitidus. 


Female scale* 
Male soaie. 


Subfam, Diaspinae. 

Genus Fiorinia. 

Fiorinia maskelli sp. nov. Fig. 3. 

Female puparium white ; elongated ; generally straight, sometimes 
curved ; convex ; first exuvia yellow, second exuvia brown, and entirely 
enclosing the insect. 

Male puparium white ; convex ; elongated, with straight narrow sides ; 
slightly shorter than that of the female. 

Adult female white ; at first elongate, but during gestation shrinking 
up until it has the appearance of an Aepidiotue ; very convex ; rudimentaiy 
antennae with 5^ long hairs; cephalic extremity large, with a few short 
apiny hairs ; anterior q>iracles set very close to the rostrum, with a group 
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of from 16 to 20 parastigmatic glands ; slightly above, and between the 
anterior spiracles and the edge of the body, are a group of short tubular 
spinnerets. Pygidium rather small and pointed, slightly chitinized, with 

6 distinct groups of circumgenital glands; 
anterior group 15 glands; anterior laterals 
23 -34 ; posterior laterals 23“2(» ; 2 pairs of 
lobes, the median pair being bilobed, the 
outer lobule being the smallest, the second 
pair of lobes very minute. Immediately 
above each lobe is a long spine-like hair, 
with 2 more beyond the outer lobes ; there 
arc several short hairs along the edge of the 
pygidium, 2 being between the median pair 
and 3 between the median and outer pair 
of lobes. Tliere are no marginal tubular spinnerets, but G large* scar-like 
markings appear on the lower end of the pygiduim. which has also a 
stirated appearance. Anal orifice situated well al)ov(* the middle of the 
pygidium. Length, about 1*G7 mm. 

Female of second instar very similar to that of tin* second instar of 
F. stricta, but the dorsal tubular spinnerets are rntliei more numerous than 
in F. stricla. 

Larva normal of the genus. 

Adult male unknown. 

Hah.-- ^()n Plagianthns, Oamaru : Yrroincn sp . ilhiflr : Pittas punnn sp.. 
Bluff, Oamaru, arid Christchurch. 

Subfam. C’oxchaspinak. 

Genus Soittark geu. uov. 

Puparium of female flat ; more- or less circular ; fringed ; ventral s(;ale 
complete. Adult female retaining f(*et and antennae ; anal ring setiferous ; 
mentum biarticulate ; terminal segments of the body somewhat, resembling 
that of the Diusjiivxie. 

Scutare fimbriata sp. nov. Figs. 4-10. 

Puparium of adult female vei-y thin ; semi-opaque ; appears to be of a 
dark-red colour, but. is really white ; glassy ; ovate ; sun’ounded by a 
broad white fringe ; ventral scale complete. 

Puparium of male pupa obhmg ; white ; rather flat ; loosely felted ; 
completely enveloping pupa. 

Adult female dark red ; elongated ; widest at cephalic extremity, and 
tapering towards the abdominal lobes. Eyes prominent, and situated at 
the inner base of the antennae. Antennae of 6 joints, tapering towards 
apex, third joint long(3st ; formula 3, 6 (4, 5), (1, 2); apical joint with 
several hairs. Mentum biarticulate. Spiracles, in 2 pairs, are fairly large 
and ovate. Legs normal ; coxa short and broad ; femora thick ; with 1 
short hair at the junction of the trochanter; tibia short and tWn, with 
small spine at the tibio-tarsal joint ; tarsus almost twice as long as tibia ; 
claw long and thin ; digitules, two upper only observed. Abdominal por- 
tion of body very distinctly segmented, highly chitinized, and tapering 
towards the lobes, which are rather large and prominent. From the outer 
side of each lobe a narrow hyaline band converges towards the middle, and 
then runs directly upwards through the middle of the next four segments, 



Fia. 3 . — Finrima wn/tkelU. 
Pygidium. 
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which it divides in halves, and which thus appear like 8 distinct plates, 
4 on each side ; the next immediate segment above is entire. Immediately 
above the lobes is a triangular segment left, by the (jonverging hyaline bands. 
The lobes are broad at the base, and chitinized, tapering sharply to the 
extremity ; on each lobe there is 1 very long seta, and 3 long tubular spines ; 



Fig. 4. — Insect on bark, nhowiiig fringe. 

„ 5. — Innect af<<‘r tn*.atim'nt -with x>otaHh. 

„ H. — Abdominal segmentfl, showing plati's and spines. 

between the lt)bes is the anal ring, with 6 long line hairs. ( )n each of the 
free abdominal segments, and somewhat within the margin, on the dorsal 
surface, are 4 Jong tul)ular spines similar to those on the lobes, and a row 
of these spines continue also round the edge of the thoracic portion of the 


10 i 


Fig. 7. — Abdominal loboH, showing anal niig. 

„ 8. — Antennae of adult female. 

„ 9. — Leg of ruiult female. 

„ 10. — Margins 1 KpineH. 

insect, but are longest towards the abdominal region ; a double row of 
similar but smaller spines extends up the centre of the dorsal surface from 
the lobes to the fifth free abdominal segment. Numerous minute hairs 
and spines are scattered over the dorsal surface, also a few small circular 
spinnerets. Length, about 1*36 mm. 

Larva short and ovate ; colour lightered. Antennae of 6 joints, third 
wd sixth joints equal and longest ; formula (3, 6), (1, 2), (4, 5). Mentum 
biartiottlate Legs normal; tarsus twice length of tibia. Anal lobes con- 
spicuous, with 1 long seta and 3 long tubular spines. Anal ring large, with 
6 hairs. Bound margin of body is a row of long tubular spines, with 4 more 
rows extending upr the centre of the doinism. 
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This insect differs so much from all the known species of the genus 
('onohaapis that I have thought it best to place it under an entirely new 
genus for the present. Mr. Green,* in his book “ Coccidae of Ceylon,” 
diagnoses the genus Conoha^pis as follows : Scale elevated, more or less 
circular ; adult female retaining feet and antennae, the latter of few joints ; 
genital aperture without setiferous ring ; mentum biarticulate ; terminal 
segments of body united into a piece somewhat resembling the pygidium 
of the Diaapinae,*' Out of these seven characteristics of the genus Con- 
chaapia two very important ones do not agree, and these are the elevated 
scale and the non-setiferous ring. In S. Jimhriata the scale is flat and glassy, 
and appears like a Ctenochiton ; the anal ring has 6 hairs, and the antennae 
have 6 joints, instead of 4 as in the genus Conohaapiai In fact, the insect 
appears to have a connection with the Diaapinae, with its definite pygidium ; 
the Ctenochiton, with its glassy fringed scale ; and the Dactylopinae, with 
its prominent anal lobes and setiferous ring. 

Subfam. Dactylopinak. 

Genus Cryptococcus Douglas. 

Cryptococcus nudata sp. nov. Figs. 11-14. 

Adult female naked; globular; colour light yellow; rostrum small, 
mentum biarticulate, rostral setae medium length ; spiracles 4, large and 
oval, with a circular ring of glands round opening ; rudimentary antennae 
with 2 or 3 short hairs ; anterior and intermediate pair of legs absent, 
posterior pair atrophied and represented merely by a short protuberance ; 
anal ring large, compound, with 6 short hairs, and surrounded by what 
appears to be a broad chitinous plate, on which there are 6 short hairs 


B ^ 

Fig. 1 1 . — ^Abdominal sugmont, showing anal ring and ohitinous plato. 

„ 12.---^piracle of adult female. 

„ 13. — ^Rudimentary antennae of adult female. 

„ 14.— Rudimentary log of adult female. 

— ^three on each side of the anal ring ; abdominal lobes absent ; dermia 
with a few minute hairs scattered over it. The dorsal surface of the 
abdomen appears to be more chitinized than the rest of the body. Length, 
about 07. mm. 

Larva and adult male unknown. 

Hob , — On Hoheria sp., Cashmere Hills, Christchurch. 



* “ Cocddae of Ceylon," vol. 1, p. 111. 
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Art. XX . — Naten on some New Zealand Polychaetes. 

By W. B. Benham, D.Sc., P.R.8. 

{Riad before, the Otago ItutiHUe, lat Deoember, J914.] 

The identification and description of the marine Annelids from our shores 
was undertaken by the veteran zoologist Dr. E. Ehlers,* of Gottingen 
University, some years ago, and for that purpose I sent him representatives 
of all the species that 1 had collected up to that date. To this list I added 
a few more species as a result of the study of material obtained during the 
trawling expedition of the s.s. “ Nora Niven during the expedition 

to the subantarctic islands. J I hope to add to our knowled^ of the group 
from time time as 1 w'ork out the large amount of material which I have 
accumulated in recent years. 

On the j)resent occasion 1 wish to make some remarks on three of the 
species descril>ed by Ehlers, for, as a result of an examination of more 
abundant material than was available to him, 1 have come to a somewhat 
different conclusion on certain points which affect the nomenclature. 

After having found that I was unable to agree with Dr. Ehlers in regard 
to these poiTits 1 wrote to liim on the subject ; and he was good enough to 
reply to me to the effect that, as 1 had at my disposal a more extensive 
series of specimens than he had, he was prepared to accept most of my 
(conclusions. 

Fam. Syllidae. 

Odontosyllis suteri sp. nov. 

Enrymedusa Ehlers (Neuseeland. Anneliden, 1904, p. 21); 

nec Earyrnediisa picta Kinberg, 1865. 

1 have examined specimens of a worm which agrees closely with the 
account given by Ehlers of Eurynied^isa picta of Kinberg.§ The present 
specimens were collected by me at Portobello, in the Otago Harbour, and 
at Port. Pegasus, in Stewart Island, and they are similar to that 1 sent 
to Ehlers from Tasman Bay. These agree precisely in their external features 
with Ehlers' description and figures, so that it came as a surprise to me 
to find that the pharynx is armed with a row of teeth which is characteristic 
of the genus Odontosyllis, 

The long gizzard which extends from the 10th to 25th segment is pre> 
ceded by a thick-walled pharyngeal tube (reddish in specimens preserved 
in formalin), the entrance to which is provided with a thick band of chitin 
stretching across the ventral margin, which bears 6 backwardly directed 
teeth. This band is rounded on its free surface, and on each side, beyond 
the row of teeth, is bent abruptly on itself, forming a rounded knob, from 
which there projects into the cavity a process which I at first took for a 
tooth in accordance with Ehlers* account, but further examination showed 
that it is merely the free end of the elastic band. Of the six teeth, the 


* Ehlers. NeuMeUndisohe Anneliden in Abhndl. Kgl. Gesell. Wiss. Qottingen, 
1904. and 1907. 

t Benham. Annelida, Soi. Reaulta N.Z. Govt. Trawling Exped., 1007, in the 
** Records Oanterbory Museum," vol. 1, 1909, p. 71. 

t Benham. " Report on the Potyehaeta, Subantarctic Islands of New Zealand," 
1909, p. 296. 

f iCinberg. Annulata nova in Ofversigt af k. Vet. Akad. ForhandL, 186S, p. 240. 
6 — ^Trans, 
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central four are similar to one another; the rectangular base of each is 
produced into a sharp narrow conical tooth ; the lateral tooth on either 
aide has a longer base, which is produced outwards towards the bay formed 
by the reflexcS end of the chitinous band. 

In one individual (preserved in formalin) the pharyngeal tube is widely 
open at its anterioj* end, and these teeth were fully exposed to view ; but 
in another (preaerved in alcohol) the entrance to the pharyngeal tube was 



Fig. 1. 




I'lG. 1. — The pharynx of OdontmyUis mtltri (enlarged ). a, the 
ehitinnuH band alon^ the vcntraJ mar^rin of the 
entrance ; 6, thi* U^eth ; i\ the junction with the 
gizzard. 

Fig. 2, — ^T'he band, with itn U^eth. a, the reflected end. 


closed, the anterior margin was reflected over it, and, owing to a right and 
left compression, the entrance was reduced to a naiTow vertical cleft, so 
that the teeth were only rendered evident when the tube was slit open and 
the walls spread out. 

Now, in Kinberg’s diagnosis of his genus Eurytnedusa we tind the 
passage, Maxilla unica, margine pyriformi, lateribus dilatatis, niedio 
carinata,” &c. There is, then, only a single tooth. It is true that Ehlers, 
in his account, speaks with some diffidence about the matter, for he says, 
“ At the entrance to the pharyngeal tube is a long non-denticulated ring 
with a large tooth which appears as a pigmented fold projecting from the 
wall. Probably, however, this is only the swelling from which the true 
chitinous tooth has dropped away.” His figure (pi. iii, fig. 9) is certainly 
not very convincing. I suspect that Ehlers mistook for a tooth the 
reflected end of the chitinous band. He was able to examine Kinberg’s 
type specimen, and though he found certain differences in the character 
of the chaetae, and though Kinberg does not give a clear account of the 
peristomial flap which covers the prostomium, and though the state of 
preservation of the type did not allow him to study the everted pharynx, 
yet, in spite of these discrepancies, Ehlers identified our worm with 
Kinl)erg’s. 

It may be that the specimen from Laysan collected by Schauinsland 
and examine.d by Ehlers is really Kinberg’s species ; but those from the 
coast of New Zealand (one of which he received from Mr. Buter, from 
Christchurch, and others from me, collected at Tasman Bay) are, 1 have 
no doubt, identical with those which 1 have studied from other parts of 
our coast and from the Kermadec Islands. 

Hence, as we have Ehlers’ statement that his specimens are identical 
with Kinberg’s, it is necessary to give a new specific name to this New 
Zealand ^ecies. I name it after Mr. H. Buter, who has done so much 
for New Zealand natural history, not only by his monumental monograph 
as a culmination to his extended work on our HoUusca, but also by his 
generosity in giving specimens of various animals collected by him to those 
engaged in the investigation of special groups. 
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Fam. Chlorhaemidae. 

Flabelligera bicolor Schmarda. 

Pherusa bicolor Schmarda, Noue Wirbellose Thiere, 1861, p. 21, 
pi. XX, fig. 169. Flabelligera Ihignlat^a Ehlers, Neuseelandiache 
Aniieliden, 19()4, p. 47. F. semiannukUa Ehlers, loc. cit,, p. 150. 

1 jeteived nine specimens of this species, and am able to add one or 
two notes to the account- of Ehlers. 

The two more carefully examined are 30 mm. and 50 mm. in length, 
with 55 and 58 segments respectively. 

The body-wall is pale brown in the preserved state (in formalin), which 
is distinctly segmented in those specimens which are not distended with 
food. When this, however, is the case the anterior five or six segments 
show the segmentation as a prominent ridge at the anterior margin. Then 
the body commences t-o enlarge, and from the 8th to 16th the wall, hitherto 
thick and opaque, is thin and transparent, owing to the great amount of 
distension allowing the contained viscera to be seen and the muscular 
tibrillae to be distinguished in the wall itself. From this point the bcxly 
gradually decreases in diameter towards the anal segment. In such a 
specimen, which resembles that described by Ehlers under F. li'ngukUa, 
t he dimensions of a spe(umen of 50 mm. in length are ; the peristomium is 
1*5 mm. wide; the 7th segment about 2*5 mm. ; and the greatest breadth 
is 6 mm., at about the 10th or 12th segment. At the 18th it is 3 mm., 
and at alxuit ff»ut segments from the end 1 mm. wide. It is thus spindle- 
shaped. 

But in those cases in which the gut is not distended the differences are 
much less ; in a 30 mm. individual its width over the greater part is 2 mm., 
rather less at the peristomium and towards the hinder end. 

In the distended state, also, the colour differs, for it loses its brown 
tint, and becomes, owing to the stretching of the wall, very dark bluish 
<»r black in the anterior half, excluding the first 4 5 segments, and, as 
the gut is loaded with sand, this may be mottled. 

In one case in which this distension had attained probably its maximum 
the segmentation of the body-wall was still indicated by white transverse 
lines on the dorsal surface in the middle region, while at the anterior and 
extreme posterior ends the ventral ridges at the anterit>r end of the segments 
persist. 

The body-wall is enclosed in a jelly of considerable thickness, which, 
however, diminishes when the specimen is placed in alcohol and left for a 
time. But the amount of jelly seems to vary in different individuals ; 
in one specimen from Denham Bay the notopodial chaetae do not, or only 
just, projet^t beyond it. It is traversed by very numerous thread-like papillae, 
which terminate in a swollen apex. These spring from the entire surface 
of the body- wall, and are especially abundant and long around the noto- 
]i>odial chaetae. 

The dorsal surface of the body is rounded, the ventral flat. 

The head is concealed by a nea-rly complete circle of long capillary 
chaetae, which constitute the cephalic crown, which is itself hidden by the 
jelly and papillae. 

The chaetae project for a distance of 5 mm., equal to the length of the 
peristomium and five or six following segments. These chaetae, which agree 
in structure with the notopodials, are rooted in a narrow, upstanding, nearly 
vertical fold of the anterior wall of the peristomium, which forms a con- 

6 * 
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tinuous collar (fig. 3 ) ; but the chaetae are in reality in four distinct fan- 
shaped groups, two on each side, which touch one another ; though the two 
dorsal and two ventral groups are separated slightly in the m^ian lines. 
Bach group is contained in its own cWtophore, the lips of which project 
slightly beyond the collar, as a dorso-ventrally extended fold, parallel with 
its margin. The bases or roots of each of the four bundles of chaetae can 
be seen converging as golden lines within the collar to a point deeply 
removed from the margin. 

These chaetae are not of uniform length, those on the sides being longest, 
those on the ventral being shorter than the dorsal ones. The chaetae are 




Fio. 4. 


Fici. 3. 

Fia. 3.- -Wide view of the anterior end of F. bicohr (enlarged). The Hurrounding 
jelly is not indicated, a, the tip of the palp (or subtentaele of Ehlera) ; 

6, tips of a few of the tent^les; c, dorsal bundle of peristomial 
chaetae ; d, ventral bundle ; e, median dorsal tontaele, or lingula *' : 

/, peristomium (the “ chaetigorous lamella projects beyond its edge) ; 
g, the Ist chaetigorous segment ; h, the 3rd chaetigerous segment, 
bearing the hook in the ventral lobe of the parapodium. 

Fig. 4, — View of the head from above, after the removal of the cephalic crown 
of bristles ; the palps are cut across, and on the right side of the figure 
the groove along its ventral surface is represented, a, the palp ; 6, the 
tentacular platform from which the tontaoles have been removed ; 

c, the peristomial chaetigerous lamella bearing the bases of the bristles ; 

d, the median dorsal tentacle, or lingula ** ; e, the cerebral region of the 
prostomium, with pigment spots. 

80 closely placed at their origin from the chaetophores that they touch 
one another, and form a palisade through which it is almost impossible to 
see the enclosed tentacles and palps. The dorsal gap is wider than the 
ventral, except in very much contracted specimens, when the right and 
left groups overlap ; but in less contracted condition the dorsal median 
tentacle projects through this gap as a tongue-shaped organ, or “ lingula.'’ 
At other times it may be found upright within the crown of chaetae. When 
this cephalic crown is pressed aside or cut away the organs of the head 
are exposed. 

The tentacles, or branchiae, are numerous delicate filaments, densely 
crowded together in two dorsal groups, one on each side of the middle 
line. They are shorter than the palps, which are about three-quarters 
the length of the cephalic crown. Each group oontaius about 60 tentacles. 
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and when these are removed — they only too readily fall away when touched 
— it is found that they spring from a crescentic platform, which passes round 
within the collar from one lateral line to the other, outside the palp (fig. 4). 
In some cases the upper surface of the platform is nearly flat ; at others 
this surface is directed inwards, and lies nearly in a vertical plane, due to 
the retraction of the apparatus. In one case in which the platform was flat 
I counted the bases of the tentacle^s : these are arranged in 4 concentric 
rows ; the outermost, longest, presented about 20 attachment-spots ; the 
next row 15 ; then 8 ; and the innermost 5. All these rows commence 
close to the dorsal mid-line, but only the two emter rows extend laterally 
outside the palp. 

The dorsal median tentacle, or “ lingula,'* is a greyish structure, grooved 
on its upper surface (really its inner face when not projecting outwards) ; 
it is a median thickening of the tentacular platform, beyond which it 
projects as a tongue-shaped organ, and is much wider than a branchial 
tentacle, and, unlike that, not readily detached. 

The extent to which tlie “ lingula is visible depends on the state of 
preservation and consequent degree of contraction of the head organs. 
Wlien these are strongly contracted and the whole head retracted it is 
almost impossible to detect the “ lingula ” without recourse to dissection. 

Traced inwards this “ lingula *’ is seen to pass on to the (central or 
cerebral region of the prostomium, on which are two large pigment patches 
(? eyes) of variable size and irregular form. Beyond this again, towards 
the ventral surface, spring the pair of palps, which are longer than the 
tentacles, grooved on the ventral surface, with the lateral margins crinkled 
and overhanging. This groove leads into the mouth. 

Following the peristomium, with its crown of chaetae, is a couple of 
chaetigerous lobes on each side, notopodium and neuropodium, directed 
forwards ; these carry long capillary chaetae, which lie close alongside the 
(*rown. In the following segments the notopodium carries similar chaetae, 
but the neuropodium carries a hook. 

The next two bundles of capillaries are also directed forwards. The 
notopodial and neuropodial lobes are short but distinct columns, the 
former provided with chaetophoral lips. 

The notopodial chaetae are usually about 6 or 6 in number, which may 
be increased to 9 in the anterior bundles, but all are not of equal length 
or thickness ; in the more posterior feet about four longer and one or two 
shorter. These chaetae are long, slander, and beautifully iridescent, rather 
brownish in colour when seen under the microscope, but on the body (seen 
by reflected light) are of a pale yellow, or silvery brass colour. They ai'e 
finely and closely striated longitudinally, and crossed at intervals by distinct 
lines. Towards the apex these intervals are very long, but as the base is 
approached the lines become very close together. 

The peristomial chaetae have the same appearance and structure, but 
differ in that the joint-lines are farther apart at the apex ; the longest of 
them are about twice the length of the notopodial chaetae of the body. 

The neuropodial hooks are solitary ; only here and there in any of the 
woims do I find a second hook, either of equal length or only just protrud- 
ing beyond the surface. 

Viewed under a lens they are shining silvery yellow, with a dark-brovm 
hook-shaped end, bent at nearly a right angle to the shaft, which projects 
far out of the body in all the specimens. 
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The plane of the hook is not in that of the shaft ; it is “ warped/* us 
it were ; the axis of the hook is itself bent, so that the tip lies in a different 
plane from the rest ; hence when it is mounted and covered some distor- 
tion is almost sure to occur, if not even a slight rupture at the angle where 
the hook passes into the shaft. 

Tlie shaft is crossed by transverse lines or grooves at fairly I’egular and 
close intervals in the distal region, but lower down they are more widely 
distant. It is also densely striated in a longitudinal but slightly of)li(|ue 



Fro. ft. 

Fig. 5. — Portionn of two hookn which won*. lyiiiK clow» tofiethor 
in a preparation (very highly magniffod). The dirotstion 
of the Htriation« of the HiibHtancH* of the ohaota i« din- 
turbed in A, and at the marginn the material in nlighily 
ruptured, giving the impreHsion of an articulation when 
Hocn under a lower magnlAcation. Tlu* delioary of 
thene lines can scarcely bo reproduced, a, nhaft ; 6. the 
claw of the hook. 

Fig. 6. — One of the ventral hooks from a Kermadtu* Hpc*cimcn. 

with the minute capillary bristlew at its base. Tht* 

“ nheath ” has been omitted. (All the figures of hooks 
were drawn by aid of the camera lucida.) This hook 
rceembleH £hlor»’ fig. 6, pi. vii, of “F. UnguUUa.'' 

direction ; these striae do not reach the surface of the chaeta. The claw- 
like end is similarly obliquely striated, and at the angle of bending a 
disturbance of the direction of these striations occurs (fig. 6). Sometimes 
there is a small notch on one or on both sides at this point ; in other cases 
this is absent. 

Each hook is accompanied by 4 very fine short capillaries, usually two 
above and two below^ it (as if it were an aciculum in an errant Polyettaete)* 
The free ends of these are curved, and lie close to the chaeta, and some- 
times they may be concealed by the hook if one happens to cut off too much 
of the body-wall (fig. 6). 

The hook and its satellites are enclosed in a transparent slieatb of a 
cuticle-like structure. This is more readily seen in freshly mounted hooks 
than in those that have been long in glycerine. The sheath exhibits a 
corrugation at the surface of the chaeta, but is externally smooth : probably 
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it is purely (uiticular. In one ca«e at least 1 note that it sun’ounds the apex 
of the hook. 

Distribntion , -New Zealand, ( 'hatham Islands, Kermadec Islands. 

Remurks. 1 have described this worm at some length, in spite of the clear 
account given by Elders, because in one or two points that account seems 
to me to require extension. He described two species — F. litif/ulcUa and 
F. semiannulatu both from the (<hatham Islands, and the latter foimded 
on a single individual. ^^\A the differences between these two seem to me 
from a comparison of a large series of specimens from various localities 
to be individual rather lhan specific. In the first place, though he docs 
not refer to tliis explicitly, tfie presence of the median dorsal tentacle, or 
lingula, ' is not denied for F. semiannulata : no mention is made of it, 
and one may theiefore presume its absence. The slight differences that 
he nott^s between the general form of the body and the condition of the 
liead are. in ?ny opinion, due to differences in the state of contraction — 
that is, the head as described for F. semiannukiUi is retracted to such an 
extent t-liat in fig. 7 the bases of the peristomial chaetae are apparently 
within tfie projecting margin (»f the next segment, and the body as de- 
scribed for F. liiufulata is much distended with food. 1 have shown above 
that tins naturally makes a considerable difference in sliape and in the 
clarity of the segmentation. But in his summary at the end of his account 
of F. sciniunnuUUa on p, 5t) Elders lays more stress on the difference in the 
ventral chaetae, for he found two in each bundle in F. Ihtgulafa, and only 
one in the other species. In the latter it is accompanied by capillaries, 
which he did not find in F. semianualata^ and there is some difference in the 
angle formed by tlie claw on the shaft ; the hook is said to be ‘‘ far pro- 
jecting," and the specific name apparently refers to the pseudo-articulation 
<»f the hook. 


In addition to these specimens fro 
large number collected from vaiious 
and from the ('hathain Islands (whence 
Professor Ehlers obtained l)oth his 
species). Now, all these agi*ee in 
possessing a single hook (except occa- 
sionally here and there in a worm, 
when two may he present) enclosed in 
a sheath and of the form figured for 
F. semiannulata, but accompanied by 
capillary bristles ; and also in the 
presence of a median dorsal ttuitacle, 
or “lingula.” 

Some specimens from Auckland 
are particularly instructive : they are 
much contracted, having been pre- 
served in strong alcohol ; the head 
is withdrawn, and the gut protrudes 
through the mouth. At first I was 
unable to find the median tentacle, 
until I slit up the peristomium and re- 
flected the chaetae of the crown ; then 


the Kermadec Islands, I have a 
’ts of the coast of New Zealand 



Fio. 7. — A Hjiecimon from Auckland. 
The iwristomium has boon slit 
up, MO as to expose the ten- 
tacular platform and the “ lingula.** 
a, tentaoloB ; b, peristomial chaetae 
(out short) ; c, peristomium ; 
d, tentacular platform ; e, lin- 
gula.** 

) is recognizable, though relatively 


shorter than in uncontracted specimens (fig. 7). These Auckland specimens 
I had originally labelled “ F, semiannulata'* as they agreed so closely with 
the general account of that species given by Ehlers ; but 1 find here, too, 
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that the single hook, which is far projecting and has the form characteristic 
for that species, is accompanied by the capillaries which are characteristic 


for F. lingulata. 

In F. serniannulata, Ehlers says that the dorsal bristles are 5 or 6 in the 
mid and hind segments of the body, but more numerous in the anterior 
segments. On the other hand, he is less definite for F. lir^guhta ; all he says 
is that they number 10, without any reference to the region of the body. 

In these specimens from the Kermadec Islands 1 find the following 


numbers : — 


Parapodium 1 
2 
3 
15 
40 


Spocimon from 
Kermadec 
{F. lingulata.). 

8 long and short. 


or 2 short. 


Specimen from 
Auckland (appanmtly 
F, BemiannvUxUf). 

8 long and 1 short . 
8 „ 1 

fi „ I 

f> „ 1 

•1 „ 2 


Examination under a dissecting-lens will reveal only the long ones, since the 
shorter ones are also much finer. 

Ehlers had only a single individual of F. sefniavwdata on which to 
found his diagnostic characters, and it appears to me that he had before 
him merely a much contracted individual of F. Ut^nkUa. 

When examining mounted preparations of the hooks of the Kermadec 
specimens I was puxzlcd to find that in some instances they resembled 
Ehlers* figure (pi. vii, fig, 5) of those of F. lingulata y and in other case^ from 
the same specimen they recall those of F. seniianmilata (Ehlers* fig. 9). It 
occurred to me that perhaps the act of covering, and the consequent pressure, 
might explain this difiference. 8o I examined and drew under camera lucida 
some hooks mounted in wat^r without a cover-slip ; these exactly resemble 
those of F. semiannulala. When the cover was put on, and excess of water 
drained away, they recall Ehlers’ fig. 4 — that is, F. lingulata. 1 made several 
such preparations ; in some oases the change was less obvious. I also drew 
the outlines, under the camera, of hooks from various individuals from the 
Kermadec and from the Chatliams and from New Zealand, witli rather sur- 
prising results, for sometimes on one and the same preparation (in glycerine- 
jelly) I found one hook like fig. 5 and another like fig. 9 of Ehlers* 
memoir. Sometimes the form is intermediate ; that is, the angle— which for 
semiannulata is so marked, and for lingulata a very open one — is midway 
between them. 

Another interesting case was a mount of a foot of a Kermadec specimen 
in which there are two hooks — a far-projecting one, and one that only just 
cuts through (text fig. 9). The longer one resembles Ehlers’ fig. 5, the shorter 
approaches his fig. 9, though, as the hook was not flattened out as in other 
mounts, owing to the presence of the thick foot, the angle which the claw 
makes with the shaft is less marked than in Ehlers’ fig. 9. Another apparent 
diSerence lies in the detailed outline of the claw — ^in his fig. 9 (of aefim- 
anmlata) there is a slight swelling just above its union with the shaft, as 
in fig. 6 (for lingulatn ) ; it is absent in both his fig. 10 {semiannulata) and 
fig. 4 (lingulata). 

Ehlers, in his second paper on our Annelids (1907, p. 21), quotes my note 
to him that accompanied the specimens of F, lingulata sent to him — ^that 
in life it is partly greenish-blue and partly brown.” This agrees with the 
coloured figure of Schmarda’s Pherusa bioolar. And he also puts on record 
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the Buggegtion that I then made that I was “ inclined to regard it as identical 
with that species.” The renewed examination of this series of specimens 
from various localities and in various states of preser- 
vation confirms me in this opinion, so that both 
Elders’ specific names must disappear and the older f > 

name replace them. 








h 

Fia. 1(K 



Fio. s. 


Fio. 9. 


Fifi. 8. — end of a hook from the individual represented 'n 7; 

it resembles Ehlers* fig. 9, of ** F. semtanmUoto.** 

Fiu. 9. — A ventral lobe of another segment of the same individual, with 
two hooks. The shorter has a swelling at the base of the 
olaw, and resembles Bhlers’ fig. 6, representing F. lingulaia ; 
the longer one has a ** pseudo-artioulation,*' as in his F. semi- 
annufata. 

Kio. 10. — One and the same hook under different conditions, a was drawn 
mounted in water without a cover-slip ; the tip of the olaw is 
recurved, and lies in a different plane from the rest of the 
olaw. 6 was drawn after being covered and some of the water 
drawn off by blotting-paper, so as to allow the cover-slip to 
press on *the bristle ; the apex is now pushed into the same 
plane as the rest ; there is a slight swcdling at the base, and a 
pseudo-articulation has appeared. 

I may add that the following considerations have influenced me in 
arriving at this conclusion : It was the only Chlorhaemid that Schmarda 
obtained on the coast of New Zealand. He made his collections mainly 
in the neighbourhood of Auckland Harbour and the Thames. The only 
Chlorhaemid that I have obtained from that region (and, indeed, from else 
where on our shores) is identical with those reoeiv^ from the Kermadec 
Islands. I have three different lots from that neighbourhood, and it would 
be against the law of chance that Schmarda should have collected any other 
than this common species and that I should not have received any of his 
species. Moreover, the dimensions and general form of body agree with 
F. lingulaia. He gives 60 segments, with a length of 60 mm. and diameter 
of 8 mm. (which evidently includes the jelly). The anterior part of the body 
he describes as dark blue, the hinder as yellow-grey, and when the body 
is distended that is the coloration of our common species. He represents 
three bundles of long chaetae as directed forwards, and shows no tentacles 
or palps (which are drawn in the figures of the other two species on the 
same plate). This again is in agreement, for the cephalic crown conceals 
the tentacles, which are stated to be numerous and filamentous ; and there 
are two, if not t£ree, forwardly directed post-peristomial bundles of long 
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cbaetae. He states that the chaetae surrounding the end of the body 
measured 6 mm. in length and are “ hlassgelb ” in colour ; the don;al 
bundle of chaetae has rarely more than four (which is true when examined 
under a lens only) ; there is but a single ventral hook, the figui’e of which, 
crude as it is, is sufficiently like that of the present species. The few details 
that he gives, then, miglit well refer to our specimens. There is, however, 
one in which it appears to differ. Schmarda says that the dorsal chaetae 
are thicker than those of the cephalic crown, and have a greater number 
of transverse striations, since these are closer together in the former than 
in the latter. His figure shows no such difference in size, but his account 
of the striations agrees with what T find. 

On the grounds, then, of probability, and of agreement in the general 
structure, it seems to me we must revive Schmaida’s specific nam(‘ for our 
common Cdilorhaeniid.* 


Art. XXI. — Ptrlimlnarg Report on the Polife/uietons Anneluis from the 

Kermaf/ee Islnnfls\ 

By W. B. Benham, I).8c., F.R.S. 

iReml before the Otago InstUuie, Sth July^ J!U4,] 

Althouoh a few deep-water Annelids were obtained by the *’ f 'hallenger ’’ 
in the neighbourhood of the Kermadec Oroup, no littoral forms have liitiierto 
been recorded. Mr. Oliver’s collection contains nineteen species belonging 
to thirteen genera, none of which agree with the species described by McIntosh 
in the ‘‘ Report of the ‘ Challenger * Expedition.” 

Of these nineteen, only two species occur on the sea-shores of New 
Zealand — viz., OdontosyUis pirta and FhiheUufera hwolor. Two others have 
hitherto been found only in the Australian waters namely, fjepiffojwtns 
simpHcipcs and Amphinome nitida. Five are widely distributed through- 
out the Indo-Pacific oceans — Eunixie aphroditois, Lymdice colhiru, Knrylhoe 
cotnplanata, Phyllodoce macrolepidota^ and Ijepidonotiis glancns. There are 
two others with even a wider distribution— namely, Eunice aiediensis^ 
which occurs in the Mediterranean as well as in the Indo-Pacific urea; and 
Hipponoe gaudichaudi, originally obtained from the coast of Australia, has 
been met with as far away as the eastern coast of America. It is a rare 
species, and there are only three other records since it/S discovery. 

I have found it necessary to found eight new species and one new variety, 
all of which, however, are more or less closely allied to Indo-Pacific forms. 

I have not yet had the time to finish the drawings in illustration of these 
new species, so that in this preliminary note I refrain from naming them ; 
for I hope to publish a detailed account of this interesting collection else- 
where, with full synonymy and references to literature. 

* T had hoped that before thiM artioie was published 1 should liave boon able to 
oonvinoo Professor Ehlers of tho justice of my oonoluaion, and while preparing the manu- 
script I posted a packet, containing samples from various localities, to Elders, and a 
letter asking him to compare them ndth the types of his two speoies. Unfortunately, war 
was declar^ before the packages reached England, and they were returned to me as 

iindeliverablo.** 
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LIST OF THE SPECIES. 

Fam. Amphinomidae. 

Amphinome nitida Haswoll, 1879. 

Locality. — Sunday Island : (a.) In husk of coconut cast Ashore on Denham 
Bay beach, 25/6/08 (Oliver), thirteen individuals, of which Oliver writes : 

“ C’olour is slate, li^jhter below ; bristles white ; gills slate, tips reddish- 
brown.” (h.) One specimen (R. S. Bell). 

Distribution.- Cape Grenville, Queensland (Haswell). 

It seems to be closely allied to, if not identical with, A. jukesi Baird, 
1868. 

Eurythoe complanata Pallas, 1766. 

Locality. — {a.) Coral Bay, Sunday Island, one. (b.) Meyer Island, in 
rock-pools, three (2/2/08 and 19/5/08). Oliver states that it is ” delicate 
pinkish whiU'.” 

Distributwn.- Very wide, i?i tropictal and siib-tropical seas, where coral 
reefs occur. Indo- Pacific ; West Indies ; also Mediterranean. 

Hipponoe gaudichaudi Audouin and Milne- Edwards, 1830. 

lAHMlity.- Sunday Island : “ Cast up on Denham Bay beach, 19/10/08.” 
Three individuals.* 

Di fitribut ion.— Vnrt Jackson (type); north of Bermuda; also in north 
Pacific (“ diallenger ”) ; at Woods’ Hole, Massachusetts (Moore, 1903), 

Fam, Aphroditidae. 

Lepidonotus glaucus Peters, 1854.t 

Ij}C4iUly.- -('Oral Bay, Hundav Island (Oliver) ; one female and one male 
(R. 8. Beli). 

Distribution. — Red 8ea ; Philippines; (Wlon ; Samoa; Fiji; Maldives; 
Zanzibar. 

Lepidonotus simplicipes Haswell, 1883. 

Locality, (a.) Coral Bay, Sunday Island (Oliver), eight, (b.) Sunday 
Island (R. 8. Bell), five, (c.) Meyer Island (Oliver), five, ” under stones 
amongst gravel.” 

Distribution. — Griflith’s Point, Western Port, Australia (Haswell). 

Sigalion sp. nov, ; affin. S, amboinenis Grube, 1877. 

Locality. Denham Bay, Sunday Island, ” dredged in 20 fathoms, on 
sandy bottom, 5/2/08 ” (Oliver) ; a single individual. 

Farn. Phyllodociuae. 

Phyllodoce macrolepidota Schmarda, 1861. 

— Crater Rocks, Sunday Island (Oliver) ; “ und<y stones near 
low water, 25/7/08.” He notes that it is “ green in life.” 

Distribution. — Philippines (Grube) ; Ceylon (Schmarda), (Willey). ' 

Phyllodoce sp. nov. ; affin. P. JoUosopapUloia Hornell, 1903. 

Locality. — Meyer Island ; one specimen. 

* See ** Addendum on p. 173. 

tEhlers (Z. Konniniw d. Ostafriokan. Borstenw., 1897) has eHtablished the 
identity of the well-known L. irissochaeHis Gnibe, 1869, with Peters *8 apeoios. 
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Fan). Syllidak. 

OdontosylUs picta (Ehlers, 1904). Euryniedusa picta Ehlern. 

This species does not belong to Kinberg's genus Enrymedum^ as Ehlers 
supposed ; he compared it with the type, but the state of preservation of 
that did not allow him to study the protruded pharynx. An examination 
of duplicates of the specimen which I sent to Ehlers shows quite clearly 
the row of denticles characteristic of OdontosylUs * 

Whether the specimen received by him from Schauinsland from Laysan 
is identical with our New Zealand species, of course I cannot say. 

Locattiy, — Meyer Island, “amongst coralline algae, 24/4/08 “ (Oliver). 
Distnbutioti. — ^New Zealand (Ehlers). 

Fam. Lvooridab. 

Nereis sp. nov. (A) ; affin. N. melanocephala McIntosh. 188b. 

Locality, — Sunday Island, Denham Bay beach ; “ washed ashore in linsk 
of coconut, with A, nitida, 25/6/08 “ ; three specimens. 

Nereis sp. nov. (B) ; affin. N, tongatahuensis McIntosh, 1885. 

Locality. — Meyer Island; “amongst coralline algae, 24/1/08 four 
individuals in the “ atokous “ and two in the “ epitokous " stag(*. 

Nereis sp. nov. (C) ; affin. N. masalxtcmsis Grube, 1878. 

Tjocality — Coral Bay, Sunday Island ; five specimens. 

Fam. Eunicidae. 

Eunice aphroditois Pallas, 1788. 

Locality. — Sunday Island (R. S. Bell). A fragment consisting ol head 
and 40 segments. 

Distribution. — Red Sea ; Ceylon *. Fiji ; Philippines ; Cape of Good 
Hope ; Australia. 

For synonymy see my report on the Annelids in ** Scientific Results of 
the New Zealand Government Trawling Expedition “ in “ Records Canter- 
bury Museum,” vol. 1, No. 2, 1909. 

Eunice siciliensis Grube, 1840. 

Locality. — (a.) Coral Bay, Sunday Island ; three specimens. * (h.) Denham 
Bay beach ; one. (c.) Meyer Island ; one. 

Distribution. — Mediterranean ; Red Sea ; East Afric^a : Seychelles : 
Maldives ; Oylon ; Philippines ; Juan Fernandez. 

Eunice sp. nov. ; affin. E, medicina Moore, 1903. 

Locality. — Coral Bay, Sunday Island ; three specimens. 

Paramarphysa sp. nov. ; affin. P. langula Ehlers, 1887. 

Locality. — Sunday Island, Coral Bay ; a fragment. 

Lysidice colllris Grube, 1878. Var. kermadecensis var. nov. 

Locality. — Coral Bay, Sunday Island ; two complete individuals and 
four cephalic fragments ; it is “ green in life.” 

Distribution. — lied Sea ; Ceylon ; Philippines ; Japan ; Zanzibar. 

Aracoda sp. nov. 

Locality. — Coral Bay, Sunday Island ; one specimen. 

*See artiole by myself in this volume (aiUe, p. 161). 
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Fam. Chlorhabmidab. 

Flabelligera bicolor Schinarda, 1861. {¥, UngukUa Ehlers and F. 8&ini’ 

annulata Ehlers, 1904.) 

Locality. — (a.) Coral Bay, Sunday Island ; six specimens, (h.) Denham 
Bay, Sunday Island ; one. (c.) Meyer Island, rock-pools ; two. 

Distribution . — New Zealand (Ehlers). 

I have re-examined duplicates of those which I sent to Professor Ehlers, 
and have arrived at the conclusion that his two species are identical, but 
the individuals which he had at his disposal were in diiferent states of pre- 
servation. I have written to him, and have received a reply in which he 
allows me, as having had abundant material to compare, to unite them. 
In my opinion Ehlers’ name must give way to Schmarda's, who found only 
one species of Flahelligera, and as I have received specimens from the same 
locality as he found it — namely, Auckland Harb()ur -it is practically certain, 
in spite of the imperfect account given by him, that we are dealing with 
Schmarda's species, for I have received from all parts of our coasts only 
the one species of Flabdligera.'*^ 


ADDENDUM. 

Note on the Young of Hipponok gaudichaudi. 

After writing the above summary I received from Dr. Chilton five small 
specimens of Hippome gaudichaudi which had been found by Mr. L. 8. 
.lenniixgs within the mantle-cavity of Lepas anatifera, from the Kermadec 
Islands. The worm has previously been found in association, with barnacles. 
Thus Bairdf (1 868) refers to specimens then in the British Museum as having 
been found “ amongst barnacles on a log of timber (? Madeira),** and to 
others from the neighbourhood of St. Helena as having been “ concealed 
in the valves of Lepas fascicularis.'' McIntosh, also, in the “Challenger** 
Report (1886) records an individual “found adherent to Lepas fascicuhris 
on the surface of North Pacific ** ; and MooreJ (1903) found specimens on 
the under-surface of a log covered with Lepas anatijera which came ashore 
at Vineyard Sound, Woods’ Hole. The worm, then, appears to have always 
been found on floating objects, to which they cling evidently by means of 
their powerful ventral hooks. 

The interest of the present small specimens, which measure from 7 mm. 
to 14 mm. in length, lies in the fact that on most of them I noted some 
small brown bodies behind the dorsal chaetae, which I at first took for the 
gills filled with blood, till on touching them they fell away, and were then 
seen to be small annelids. They are a little more or a little less than 1 mm- 
in length by about 0 4 mm. across the middle part of the body, tapering 
to a blunt rounded end anteriorly and posteriorly. These spindle-shaped 
annelids are the young Hipponoe^ which evidently cling to the body of 
the parent, and possibly wander over the body, for I found them some- 
times between the bristles and the gill, more usually just behind the latter 
in the intersegmental furrow, sometimes more dorsally than the chaetae, at 
others rather more laterally ; usually a single one at any spot, occasion- 
ally a couple together. 


* See article by myself In this Tolume (ante, p. 10S). 
t BaM, Linn. Hoc. Joum., x, 1868, p. 239. 

X Moore, Proo. Aoad. Nat. Soi. Philadelphia, 1903, p. 798. 
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The yoiuif^ one consists of a rounded prostomium, followed by 6 chae- 
tigerous segments, and a rounded anal segment, which is nearly as large 
as the prostomium. 

The mouth lies between this and the 1st segment, which is not ventiaJly 
perforated by it as in the adult. The Ist segment bears only the domal 
bristles; the rest have the ventral hooks in addition. The dorsal chaetae, 
as in the adult, are long capilliforms, 3-6 in a bundle ; the four ventral 
hooks, which are precisely like those of the adult, are sunk in a pit, but 
are capable of being protruded, as a slight pressure on these soft-bodied 
young ones readily demonstrates. 

There are no gills, and the dorsal cirrus is at present repjesented b}' 
only a small spherical bladder-like structure just behind the ventral limit 
of the dorsal bundle of bristles. 

It may be noted that Haird records that amongst his specimens scv(*ral 
had “ attached to their under-surface animals which are doubtless parasitic 
on them.’’ It seems, however, to be likely that he had before him the 
young ones. 

It is perhaps remarkable that all those Uipponoe gaudichmidi that bav(^ 
been examined microscopically have proved to be females. I found that t(> 
be the case ; McIntosh and Moore both described their specimens as being 
distended with eggs. It seems, then, that the male is yet to be discovered, 
and no doubt the worm would repay anatomical study if we (M)uld g(»1 w(*ll* 
preserved material. 


Art. XXII.— Oligochacta from (he Kernuulec Idaruls, 

By W. B. Benuam, D.Sc., F.E.S. 

{Read before the. Otago Jmititute^ 7th July^ 1914.] 

The only species of earthworm hitherto recorded from the Kermadecs is 
RhododrUus ker'inad^ecemis, described by myself* in 19(.)4, and this species 
was founded on a single specimen collected by Captain Bollons. It was 
therefore with feelings of interest that 1 received from Mr. Oliver a con- 
siderable number of earthworms which I expected would afford further 
material for determining the faunistic relations of the group of islands. 
Some of the smaller worms appeared on a first inspection to agree in general 
size and colour with RhododriluSy and, owing to various calls on my time, 
1 set the tubes aside till I was at liberty to examine them thorouglily. 
When, however, I came to investigate them it was with great disappoint- 
ment that 1 found that all the earthworms belong to the family iMtmbrtcidaet 
characteristic of the Northern Hemisphere, and to species which have been 
widely disseminated by human agency. This is the more surprising as 
but little cultivation has been carried on, for the only inhabitants have 
been Mr. Bell and his family. But while it is certain that these Lumbricids 
have been introduced, the exact means by which this introduction has been 
effect^ is not in all cases evident. It may be that the cocoons were amongst 
seeds imported for grass or vegetables or other plants, or perhaps they were 
in the material used for packing, or, if living plants have been imported into 
the Kermadecs from New Zealand with a fair amount of soil at the roots, 


• Trans. N.Z. Inst., vol. 37, p. 298. 
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then it is possible that living worms were also present, provided that these 
were of small or moderate size. Rut similar importations have been recorded 
in many parts of the world — see Miehaelsen (11)* and there is no doubt 
that it has occurred in this case. 

In addition to tlie earthworms, or megadrilous Oligochaets,” Mr. 
Oliver also c(»llerted two species of “ mierodrilous " genera, and on a previous 
occasion I received another species from (.-aptain Rollons. These belong 
to the two families Emhyfraeidae and Tftbifciflne. The Microdrili are 
small in size, and the majority are aquatic in habit, and, owing to the fact 
that very little is know^n of the Mhmlrili out-side North America and Europe, 
and of recent years India, it is impossible to use the facts in any discussion 
as tf) geographical relations of the islands. For instance, three species of 
Enchytraeids, all introduced n<»rtheni forms, have been recorded from New 
Zealand by Beddard (b) and myself (I); and three species from the sub- 
antarctic islands described by myself (2, 4) as new. From Australia, in 
addition to two introduced species, Miehaelsen (12) has described two species 
from south-west Australia. 

Of the family TubijiHdae, two species were described by me from the 
lakes of New Zealand (1) and two from the subantarctic islands (4), while 
one species described by me as new is identified by Miehaelsen as being 
in reality an introduced European form. From Australia one species of 
Clitellio has been recorded by Miehaelsen (12), while I described two species 
(a Ttihifex and a Branchiura) from Mount Koscuusko (3). We are thus 
in need of very much further work on these smaller worms bef(»re they can 
be employed as evidence for geographical ])urposes. So far as is known, 
however, tin* liouTc ” of the Encliytraeldae is, like that of the Lumhricidae, 
the Northern Hemisphere ; and though 1 describe these as new species 
1 am quite prepared to admit tliat they may have been introduced into 
the Kermadecs. 

Since it is known that a single cocoon formed by such a worm as an 
Enchytraeid may contain several eggs or embryos, the arrival of such a 
cocoon, by whatever means it may be transported, in an island such as 
Sunday Island is sufficient to start a new colony of that species. For 
instance, Miehaelsen (9, p. 11) records for Lumbricilhis w€Lanmus that in 
one cocoon he opened 1 here were as many as 33 eggs ; in others, from 2() to 
30 embryos. 

Fam. Enchvtraeidak. 

Fredericia bollonsi sp. u. 

Three well-preserved specimens were received from Captain Rollons in 
1904, without any definite infonnatioii as to the conditions under which 
they were collected. One of these was stained and 
mounted as an entire object, and later cut into sagittal 
sections ; another was similarly studied, and then cut 
into a series of transverse sections. boUotm. 

As the specimens are all more or less curved or A chaeta. 
curled, it is only possible to give approximate measure- 
ments; they measure from about 12 mm. to 16 mm., and in a shorter one 
I counted 56 segments. 

The chaetae are two in each of the dorsal and ventral bundles, and this 
number is retained throughout the wt»rm ; only here and there in a very 

* These numbtirs refer to the list of works given in the bibliography at tho end of 
the paper. 
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few segments was a third chaeta present in a bundle. The chaetae are 
straight and of equal lengths. 

The clitellum covers segments xii and xiii, and about half xi. 

The head pore lies between the prostomium and peristomium ; the 
first dorsal pore occurs in segment vii. These dorsal pores, as Eisen has 
pointed out in his account of some American species of the genus, do not 
lie in the intersegmental furrows, .but at a little distance from the anterior 
septum of the segments, at about one-quarter the distance between the 
two septa. 

The brain is convex posteriorly. 

The phaiynx lies in segment iii, and has the usual bis}Tnmetrical, non- 
ciliated pad of long columnar cells on its dorsal wall, through which the 
ducts of the septal glands open. 

The oesophagus passes through the following segments as a straigiit 
narrow tube lin^ with low ciliat^ cells, outside which is a rich vascular 
plexus. In segment xiv the gut enlarges, and this 
enlarged region, which traverses segments xiv, xv, 
and xvi, is constricted at the septa. In these seg- 
ments the epithelial cells assume a very characteristic 
form and anangement, which has been utilized by 
Eisen (7) as one of the diagnostic features of the 
genus. The cells are very tall, and bear long cilia, 
and amongst them, as that author has shown in 
a series of beautiful drawings, are fo\ind other 
cells, each of which is hollowed out by a canalicule 
which at its base curves at right angles to the 
axis of the cell. These cells, which were studied 
years ago by Michaelsen, who termed them “ chylus cells,” are not all of 
the same height, so that the surface of the epithelium is very irregular. 

In segment xvii this region of the chylus cells passe^B into the ordinary 
intestine, in the cavity of which dirt accumulates. The epithelium is lower, 
the cells being only about one-quarter the height of those in the preceding 
region, and the cilia shorter. There are here no chylus cells. 

The dorsal vessel becomes evident at about the 20th segment ; in one 
case I noted it in the 19th ; in another in the 21st. I did not attempt to 
trace out the vascular system. 

Septal glands lie in segments iv, v, and vi. 

There is on each side a simple peptonephridium, lying below the 
oesophagus in segments iii to vi ; at its hinder end it branches or ratlier 
bifurcates, one branch being narrow and short. 

The nephridia have a large ante-septal region, consisting of the usual 
mass of connective tissue traversed by a fine canal which winds about 
therein. After passing through the septum it enters and traverses the 
pos^septal region, which is distinctly less in extent than the ante-septal. 
It is difficult to trace out the details or to reconstruct the outlines from 
the study of sections, but in the series of transverse sections I counted 
13 sections through the ante-septal and 9 sections through the post-septal 
regions respectively. The duct leaves the latter near its commencement, 
close behind the septum. 

The OefUtol — The testes are lobulated. The sperm-funnel 

lias the usual massive form ; it is apparently somewhat pyriform in shape, 
though it is abruptly bent on itself, and it apnears to be rather broaaer 
than long, unless it has shrunk unequally. This region is made up of 



Fio. 2. — F. ballofm. 


A coclotnic corpusolfi, 
H6en edgewifio and in 
face (from camera 
outline). 
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glandular cells radiating from the narrow sperm-duct which traverses it 
in an eccentric course, for in sections, both longitudinal and transverse, 
it is seen to lie nearer the mesial than 
the lateral, nearer the ventral than 
the dorsal surface. At its anterior 
free end the gland carries a plate of 
low ciliated cells, which surrounds 
the entrance to the duct — ^the true 
“ funnel.’* This plate has only a 
slight elevation above the gland-cells. 

After leaving the funnel the sperm- 
duct passes through the septum as 
a narrow tube which is fairly convo- 
luted before it enters and traverses 
the glandular prostate.” The pro- 
state, or ” atrium ” as it is usually 
termed, is a hemispherical mass of 
gland-cells surrounded by a thin sheath 
of muscle, and resembles the organ 
figured by Eisen for several of the 
American species. The male pore, 
situated in segment xii, in line with the ventral chaetae, which, of course, 
are absent in this segment, lies in a alight depression of the surface, 
surrounded by a distinct folded lip, os seen in the entire worm. 




Fio. 3. — F. boUonsi. Longitudinal sec- 
tion through the sperm-funnel, 
a, ciliated cells ; b, glandular (pro- 
state) cells ; b\ the same cut 
transversely and obliquely ; c, ]ior 
tion of the sperm-duct traversing 
the glandular region; c', the same 
outside. 


Fio. 4. — F, boUonsi. l>iagrammatic recunHtruotioii of tiie reproductive 
organs in side view. The extent of the clitellum is indicated by 
the thicker body-wall dorsally; the segments are numbered. 
a, sperm-sac ; 6, testis ; r, funnel of the six^rm-duot ; d, ovary ; 
e, atrium and male pore ; f, ovum in ovisac ; g, nophridium. 

This is but a single sperm-sac, which occupies segment x, and com- 
municates with segment xi, itself filled with developing spermatozoa. 
There is no posterior sac. 

The egg-sac contains a large ovum, lying in segments xii, xiii, pushing 
the septum backwards so that it rests against the hinder end of xiii. Other 
eggs of less size lie free in xii, and the ovary has the usual position on the 
anterior septum of this segment. 

The spermatheca is a nearly spherical but somewhat pyriform sac, 
which communicates with the oesophagus at the hinder end of segment v 
by a narrow duct. The wall of the “ ampulla ” is differentiated by the 
character of its epithelium into two moieties — ^that moiety nearer the 
oesophagus is lined by gland-cells which are of small height over about half 
the circumference of the ampulla, as seen in longitudinal section ; but at 
about the equator the cells rather suddenly increase in height, forming a 
ring-shaped diaphragm projecting into the cavity. fielow this, nearer 
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the exit of the duct t^ the exterior, the epithelium again becomes low, and 
the cells have lost the glandular character. It is in this moiety that the 
spermatozoa are found ; it corresponds to the diverticula, which in most 
species of Fredericia foim prominent outgrowths round the exit of the 
duct ; but in this species, as in a few others, this “ storage-chamber ” does 



Fiu. 5. — F. boUoim. A sperniatheoa, drawn from a cleared Hj)t*ciriK*n. duct ; 

6, sperm-roMervoir ; c, furrow ; d, ampulla ; r, opening into the ooHophagUH ; 
/, opening to the exterior. 

Fui. (i. — F. bollointi. Longitudinal ncction through the Kpt'rmatheca, but not in itH 
median plane, a, duct; h, H|x»rm-reHorvoir; r, ‘‘ diaphragm -cellK ” ; d, am- 
pulla; e, the clotted lineH indicate^ the poHition of the oenophagcjal com- 
munication, which iH present in the neighbouring sectionn ; /, circular muHclen 
of duct. The position of the nucUu in the oelln is diagrammatic. 

not project beyond tlie outline of the ampulla. As seen in transverse section 
it is single, it is not a doulile rudiment ; it surrounds the ampulla con- 
tinuously, and in the entire specimen it can be seen, too, to be separat/ed 
from the ampulla by only a slight constriction, wldcli I did not observe 
in the sections. 

The duct of the spermathec-a takes its origin at the apex of a conical 
group of cells wliich project far into the cavity of tlie ampulla ; lienee iu 
longitudinal sections the cavity is divided into three chambers — a pair of 
smaller and one median larger, the pair ” being really continuous round 
tlie circumference. 

The duct, after leaving the ampulla, remains as a narrow tube, which 
passes obliquely downwards and forwards to its pore at the anterior end 
of segment v ; here it opens directly to the exterior without any glandular 
annexe. The w'all of the duct consists of an epithelium surrounded by a 
coat of muscle. The duct is about twice the length of the ampulla. 

Remurks. So far as my acquaintance with the literature enables me 
to compare this worm with those previously described, it must be regarded 
as new, for amongst those species of the genus in which the spermatheca 
is without diverticula, as enumerated by Michaelsen (10), Eisen (7), 
Bretscher (6), and others, I find none that agrees in all points with the 
present one. 

From a superficial examination it seemed likely that it would fall into 
the species F, bisetosa Levinsen, with which it agrees in the limited number 
of chaetae per bundle, and in one or two other features ; but, as Michaelsen 
states that the spermathecae are provided with “ zwei sich gegenuherstehenAen, 
kugdigen frei cAstehenden Divertikeln,'* it is impossible to bring it within 
that species ; moreover, it disagrees on other grounds. 

All the species hitherto described in which the diverticula are absent 
differ from the present in one or more other characters, such as the number 
of chaetae in the bundle, the presence of glands at the external opening 
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of the ftpi^rniatluMMil duct, the diBtrihution of the chylus cellH, relative aize 
of ante- and }»()St-Heptal portions of nephridinm, and ho forth. 

The apecies without diverticula to the apermathecal ampulla are : 
F alha Moon*. F. hulhosa llosa, F. siriaiu Leviiiaen, F. harrimani Eisen, 
F Johnson i Eiaen, F. Jnchsi Eiaen, and F. sonorae Eiaen. All theae have 
more than 2 chaetae in each bundle. F. alha has, moreover, the first 
doraal pore on segment vi, inatead <if in the usual segment vii ; F. hnlbosa 
haa generally 4 chaetae per bundle, though this number ia reduced to 2 in 
tlie posterior segment a. 

Hence the present woj’m does not fall into any id the above species ; but 
how far the number of chaetae may be relied on as diagnostic wdien certain 
other structurea agree in t wo species 1 do not attempt to decide (see below) ; 
there may be a certain range of variation, and it ia also to be noted that in 
F. hulhosa glands may (according to Ude and Mo(ne) or may not (Jide 
Rosa) be preaent at the exit of the spermatheca. 

Tlie species in which the number (d chaetae is limited to 2 p(*r bundle 
ar(‘ : F. hisefosa Levinsen, F. leydi^i Veydovsky, F. olufospiosa Nuabaum, 
F. niotwpera de Martiis, F. dlia^ehaeta Bretscher, and F. clitellaris Bretuchei- ; 
but each of these differs from tlie species under discussion in various other 
anatomical features. 

As to the extent of the chylus cells, it is only by Eiaen that this is used 
as one of the specific cliararters. 

The majority of the species of Enchytraeids has, it seems, only been 
studied in tHe fresh staU* on the entire or dissected specimens, hence such 
a matter haa been overlooked ; moreover, it is only of recent years that 
these chylus cells have been investigated outside one or two common 
Europe.an species. C^ertain features can only be properly and accurately 
noticd in fresh specimens wdiich can be teased out : such things as the 
relative lengths of the apermathecal duct, the funnel of the sperm-duct, 
the exact form of the nephridium — these cannot be well noted in sectiouized 
worms. It thus coraeH*about that when one is limited to preserved material 
it is difficult to compare one’s observations with those recorded by other 
observers w^ho had fresh and perhaps an abundant supply of such worms ; 
and it is therefore with some hesitation that I bestow a new name on this 
worm, for 1 feel that it is by no means unlikely that it is already knowm, 
for Michaelsen (9, p. 19) writes of a species found at St. Paul and New 
Amsterdam in the Subantarctic region : Whether this Fredericia is 
F. hisetosa or some other species doubtless it has been introduced into these 
islands of the Soutliern Hemisphere. The ‘ home ’ of Fredericia is the 
north temperate region. The species of Fredericia of the Southern Hemi- 
sphere are, so far as can be decided, all wanderers.” 

The only species of the genus that has been recorded from New' Zealand 
is a widely distributed form — F. galha (or F. antarcJica of Beddard), from 
which the present one differs in several respects. 

Fredericia bollonsi var. oliveri. 

A collection of five specimens of this variety was forwarded to me by 
Mr. W. R. B. Oliver with the other material. They were found ” under 
nikau-palm leaves, on damp ground, on the terraces, Sunday Island, 
July, 1908.” 

They measure from 10 mm. to 16 mm, in length, and have from 48 to 60 
segments. Fronl a study of entire specimens I supposed that this was a 
different species from the above, but after examination of sections, both 
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transverse and longitudinal, I can find no difference from it except in the 
chaetal formula. 

The ohaetae are straight rods, arranged in a fan-shaped manner ; the 
dorsal ]>undle8 contain usually 6 anteriorly to the clitellum, and 4-6 
posteriorly. The ventrals have 6 or 7 anteriorly, 
and posteriorly may have but 4, though usually 
the number is greater. The number in both 
bundles occasionally drops to 3 in some of the 
segments. The chaetae are not all alike in length, 
those in the middle being shorter than those on 
the outside. 

Fio. 7.— F. boUoMi var. All the specimens collected by Captain Bollons 
oliveri, A group of agreed in having, practically throughout the body, 
lateral from tlu- 2 chaetae ; all tliese in Oliver’s collection 

the ti^^ restW * ’ have the above arrangement. Had I found the 
numbers mixed in the two lots, there would be 
no doubt as to the validity of placing them in one and the same species ; 
but I am faced with a doubt as to whether this marked difference in the 
chaetal formula warrants one in forming even a new variety, for it does 
not appear that any study has been made as to the extent to which 
variation in this feature may go. Usually the number of chaetae forms 
one of the diagnostic features; but it seems to me preferable to make 
this a variety under the circumstances of their collection. 

Kam. Tubificidak, 

Rhizodrilus kermadecensis sp. rov. 

Four specimens were found in a “ waterhole, on Meyer Island, 24/4/08.” 
They are a good deal cuiled and twisted, so that it is difficult to give actual 
measurements, but approximately they would, I think, be about 40 mm. 
in length. 

The prostomium is somewhat bluntly pointed — a rounded cone. 

The chaetae are all alike, bifurcated hooks 
similar to those of Tubificids generally. The 
upper or distal prong is longer and slenderer 
than the lower prong, which is about twice its 
thickness. 

In the dorsal bundle there are 5 or 6 in the 
ante-clitellar segments and 2 in the rest of the 
body. The ventral bundles contain 4-6 in the 

Fio. 8. — R. hermadeeensie. 
XI, xil, Tjjg ohaeta. 

of the 

first and last the glandular thickening ceases At the level of the chaetal ring. 

The male genital pore is median, in segment xi ; as is also that of the 
spermatheoa, in x. The pore in each case is longitudinal, with somewhat 
overhanging lateral lips. These are especially noticeable in the case of 
the male pore. 

The Male Ajyparatus (fig. 9). — The testes occupy the usual position. 

The sperm-funnel is very wide, flattened, and lies in the hinder wall of 
segment x. From it issues the sperm-duct, which takes a nearly straight 
course to the hinder end of segment xi. This first portion of the duct is 
clothed with a continuous covering of tall club-shaped coelomic epithelial 


ante-clitellar segments and 3-2 posteriorly. 

The clitellum occupies segments |x, 
and ixiii — that is to say, that in the case 
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cella, which constitute a diffuse “ prostate/’ as in other species of the genus. 
When it enters segment xi it lies low down, close to the nerve-cord ; but 



it gradually passes outwards and up. 
wards to lie at the side of the oeso- 
phagus at about the middle of the 
segment. It continues to rise till at 
the hinder end it is on the level of 
the roof of the oesophagus, or even 
higher. At this point the prostate 
cells cease, the sperm-duct bends 
abruptly downwards, and passes some- 
what forwards and outwards to open 
into a suddenly enlarged terminal 
“ atrium/* or “ penial sac ” as 
Moore (13) calls it.* The atrium, in 
its turn, communicates with the 
posterior extremity of the invagi- 
nated body -wall, which encloses a 
chamber to which Goodrich has 
given the name “ spermiducal cham- 
ber,” a median structure which opens 
by a longitudinal slit-like aperture to 
the exterior. 

The sperm-duct, from funnel to 
its opening into the atrium, is lined 
with ciliated epithelium, outside which 
is a layer of circular muscles, as 
Goodrich has figmed. At its entrance 
into the atrium the duct traverses a 
group of large ( i gland) cells which 
project into the wide lumen of the 
atrium, the wall of which is muscular. 
The anatomical relations suggest that 
this region is eversible, or is a part of 
the “chamber”: the muscular duct 
would then act as a “ ductus ejacu- 
latorius.” 

In some species of the genus this 
region has rather tall gland-cells form- 
ing the epithelium, but in the present 
case the cells are low, and not ap- 
parently glandular. However, it may 
be that in certain phases of sexual 
maturity they do become higher, and 
take on a definitely glandular structure. 

The “ spermiducal chamber ” (or 
“atrium” as Moore, unfortunately, 
calls it) is a hemispherical sac pro- 
jecting into the cavity of the segment, 
occupying nearly half its extent. It 
is, as Goodrich (8) lias shown, merely 


* It Mems to me thatjthiil^gion oorrespondR to wb»t it utuslly called ** atrium **' 

in the other Tubifioidn ; the term “ penial tac ** it used in another toiwo. 
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a depression of the body-wall, formed during the growth of the worm. It 
is very musculai, and is provided with muscles which connect it with the 

body- wall. It receives the two sixoni- 
ducts on its posterior face, close on (‘acli 
side to the nerv<*-cord. 

Segment x is filled witli develo])ing 
spermatozoa ; and there are two nu*dian 
sperm-sacs— an anterior sac, which passes 
into segment ix, communicating with seg- 
ment X around the dorsal vessel ; and a 
posterior sperm-sac entering segment xii, 
and. in another individual, into segment 
xiv. and lying below the ovisac, from 
which, however, it is quite distinct ; it 
does not pioject into it, as it does in 
R. piloKtts, for instance. 

The ovary has the normal jiosition 
attached above the sperm -duct, and 
there is a large ovisac occupying segment 
xii, in whicli are 2 large ova, filled with 
yolk-spherules. In the individual cut 
transversely, the sac extends into at 
least the 13th segment. 

The spermatheca is paired in s(*g- 
ment x ; each is a large* ovoidal sac, 
from which the duct is not distinctly 
marked off from the ampulla externally. 
The ampulla lies obliquely' across tin* 
segment, and reaches from near the 
lateral to the median line. The duct is 
indicated in section by' the glandular 
and muscular thickening of the wall ; 
its diameter decreases gradually till it 
is very slender, where it enters tlic 
body'- wall. The right and left sperma- 

thecae open into a shallow, wide, 
median depression corresponding to the median spermiducal chamber. 

In the individual sectionized sagittally, I find that the duct of each 
spermatheca crosses over the median line below the nerve-cord to open 
externally on the opposite side of the body. 

Other Viscera . — There is a complex system of capillary blood-vessels 
on the inner surface of the body- wall, as has been described for other 
species. The dorsal vessel lies laterally on the right side in the genital 
segments. I noted the peculiar unicellular valves in the main vessels, as 
described originally by Goodrich. 

The pharynx is surrounded by' glands which fill segments iii, iv, and v, 
and the necks of these can be traced through the dorsal ciliated pad on the 
roof of the pharynx to open into its cavity. 

I have found it impossible to make out details of the nephridial 
structure, but it recalls a Tubificid rather than an Enchytracid organ. 
The canal coils loosely, and is surrounded by enlarged coelomic epithelial cells. 

In the body-cavity 1 noted a good number of rouhd granular vacuolate 
cells, the coelomic corpuscles, which in some segments, as in those immedi- 



Flti. JO. — R. kertnadeccruns. PUin 
of th<* male ductH, Huppowd 
to lx* Heen from abov<^ with 
the roof of the Hjx^nniducal 
chamber removed. The pro- 
portions are not accurate. Tlic 
urgatiB on the right Hide an* 
Hhown in section, «, prostate ; 
6, transverwi duct; c, atrium; 
d, cut wail of Hpcrmiducal 
chamber; c, its external c»fKUi- 
ing. 
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ately behind the pharynx, are so deiiHoly massed as to look like a gland ; 
but they occur less packed elsewhere. 

Itemnrks . — There is still some doubt whetlier the genus Motwjjyle'phoriis 
of Levinsen is or is not identical with Rhizodrilus of Smith (14), as I have 
pointed out in my account of R. aueklmidicns (4. ]>. 260). Although 
Moore (13) retains the former title, 1 still 


piefer to use the name Rhizodrilus. asso- 
ciated as it is with the careful illustrated 
articles by Smith and Goodrich. Seven 
s])ecie8 of the genus have been described, 
the description of one of which {R. 
fhtviatilis of Ferronni^^re) 1 have not 
seen. 

The only species to whi(4i the pv(‘- 
sent one exhibits close resemblances 
are R. 'pilosus (Goodrich and R. (M.) 
glalter Moore. 

With R. gibber the Kermadec worm 
agrees, and therein differs from R. pilosuf! 
in the following: (1) The arrangement 
of the chaetae, their number and struc- 
ture ; (2) in the arrangement of the 
sperm-sacs, especially in that the. pos- 
terior sac does not enter the ovisacr. 

On the other hand, the form and struc- 
tur(‘ of the spermiducal apj)aratus is 
distinctly more like that, in R. piloiftfs — 
namely, in the proportion of the post- 
prostatic region, in the relative size of 
the transverse duct, and other details. 

But in the present species the prostatic 
region is more extensive, and the mus- 
cular prostatic })ortion is shorter and takes a definitely transverse course, 
witli a distiiKd enlarged atrium and without the sigmoid undulations 
shown in Goodriclfs figure. 

It seems, therefore, to deserve recognition as a distinct species. At 
the same time, one has to bear in mind that the two methods of study — 
that by sections and tliat by examining and dissecting fresh specimens — 
may account for some of the differences. For instance, while it is compara- 
tively easy to dissect out in a fresh specimen the complete sperm apparatus, 
and thus determine accurately the proportions of the various regions, it 
is next to impossible to determine these proportions by means of sectious 
unless one makes models of the sections and then reconstitutes the organ 
in an enlarged condition- a matter for which T have not sufficient 
time. 

Again, whereas Goodrich was working on the worm from a more or less 
morphological point of view, and therefore failed perhaps to pay particular 
attention to such things as the exact number of chaetae per bundle-r-as 



Pin. 1 1 . — M. kmn/idficevAM. 'rrans- 
Hectiem (camera outline) 
through the bcKly in the ri‘gion 
(»f the male port^. «, domal 
blood - voHHol ; 6, ocsophagUK ; 
r. Hj)crm-due1 • with pro- 
state: rf, 8jK»rmidueal ohambi'r 
(the dots in its wall indicate 
the circular muHcles) ; c, radial 
iiiUHclcH to b<Kly-wall. The 
ventral l)UK)d*vu»Hel ia in blacK, 
and the ncrvo-cord ih dotted. 


In those noctions 1 find that the intestine, posterior to the sperm-sacs, is filled 
with developing speitnatoKoa. T see no evidence of injury during soctionixation, such 
as the dragging of the rolls by tho raeor, to account for their presenoe hero ; but, as the 
worm is bent in this region, it may be that they entered as a oonsoquenee of injury to- 
the gut owing to a strong oontraotion on being Idlled. 
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one may judge from the wording of his statement with regard to them — 
later authors having his memoir before them are concerned rather witli 
systematic aspect of their wormS) and are on the lookout for points of 
difference. It may therefore turn out that the present species is identical 
with Goodrich’s, but it must, on the evidence before ns, be regarded as 
distinct. 

Fam. Lumbrioidab. 

Eisenia foetida Savigny. 

Two specimens found “ under leaves, &c., forest terrac^e, Sunday 
Island.” This worm, which is about 2J-3J in. in length, is familiar 
to people in New Zealand, where it is fairly common in manure-heaps and 
accumulations of rotting and fermenting vegetable matter. Its red body 
is marked with a yellow band round each ring, which band, however, does 
not completely encircle the binly. 

The species, like the following membem of this family, is a native of 
Europe, North America, and Asia, but it has been carried by man in his 
agricultural and commercial intercourse into nearly every part of tlie world, 
so that it is now almost cosnioj)olitan. 

These northern worms are evidently capable of existing wherever climatic 
conditions are suitable, and they can adapt themselves to new conditions 
readily. Wherever cultivation of the soil has been carried on, there one 
finds sooner or later these ** introduced ” earthworms supplanting those 
native to the country. 

Helodrilus (Allolobophora) caliginosus Bavigny. 

This is an extremely variable spetues, as all authors who have studied 
the European worms have pointed out, from Hoffmeister (1845) to Micliaelsen 
(1900). The variation affects the size and coloration chiefly, and it is pro 
bably associated in some way with differences in habitat and mode of life. 
So great is this variability that one can at first scarcely suppose them to 
belong to the same species till the anatomical features are examined ; 
but in these features there is a fair amount of constancy, accompanied, 
however, by small variations in such matters as the extent of the cli- 
tellum. 

In this collection we have two very marked variations : (A) A larger 
very dark-grey form, possibly with a bluish tinge when alive, attaining a 
length of 3-4 in. ; and (B) a smaller and slenderer form, pale-coloured, flesh - 
tinted or pinkish in life, attaining a length of in. 

Variety A . — ^Four very dark-colour^ worms, anteriorly brownish-grey ; 
the clitellum paler brown. Length, 75 mm. by 5 mm., with 167 segments. 
These were found “ under dead leaves, forest terrace, Sunday Island,*' 
July, 1908. Oliver’s number, 26. 

Variety B . — This is numbered by Oliver 14, and it is said to be 
abundant in top soil, Denham Bay.” They are in the preserved con- 
dition pale, almost colourless, apparently flesh-coloured in life, with a pale- 
brown clitellum. They measure about 60-70 mm., with a diameter of 
2-3 mm. 

Hab. — (a.) In the soil, Denham Bay (8/3/08), 32 individuals, mostly 
immature. (6.) “ Under leaves, forest terrace, Sunday Island ” ; one imma- 
ture individual, (c.) “ Under nikau-palm leaves,” Expedition Hill (16/10/08). 
Number, 29. Two specimens, mature. 
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Helodrilus (Bimastus) constrictus Rosa. 

This is a worm of small size, about 1 in. in length. Pinkisb in life. 
Common every where- in forest, on damp ground ; under dead nikau- 
palm leaves and tree-fern fronds.*^ It is numbered by Oliver 29. 

Hab. (a.) “ Under dead nikau-palm leaves,” Exhibition Hill (16/10/08). 
Number, 29. There are fourteen specimens, all under 25 mm. in length, 
with the clitellum about midway along the ])ody. Many are immature. 
(h,) “From rotten food, Denham Bay” (17/6/08). Eight immature forms, 
from 6mm. to 16mm. (c.) “Under leaves, forest terrace” (1/7/08). 
Numbered 3 in Oliver’s list, of stations or gatherings. Twenty -two 
specimens, some of which are immature, from 12 mm. to 30mm. in length. 
(d,) “Under leaves, Denham Bay” (13/6/08).” Number, 20. Colour 
pinkish. Three specimens immature. 
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Art. XXIll . — A Her)mrka}ile Casa of Bifurcation in Lumbricus rubellus. 

By W. B. Beniiam, D.Sc., F.R.S. 

[Read btfore the Otago /nstittite,^Ist December, 2914.]'. 

1. Early in [the fpresent year I received from Mr. James Jefferys a 
Bpecimen of Lumbricus rubdlus (an introduced European earthworm) which 
bean on its right side a short narrow branch or outgrowth. 

The worm is adult, in that the clitellum is well developed, and the 
peculiarity about this particular example of what is not a very rare occur- 
rence is that the branch is developed in this clitellar region. This antenor 
situation of the bifurcation is, so far as I can gather, unique, as it is usually 
much farther back. 

The clitellum commences on the 27th segment, and occupies seven 
segments. The first of these segments is distinct from the 2na over the 
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ventral surface and on the right side, but on the dorsal surface and on the 
left side it is merged into the 2nd. The 3rd segment as seen from al)ove 
is unsymmetrical, but owing to a wound in the skin on the dorsal surface 
the exact course of the intersegmental furrow cannot be tracked. It i8 
from the hinder face of this segment that the branch arises, on the right side 
and nearer to the dorsal than the ventral surface. As seen from below, 
this segment has the form usually seen in bifurcatwl worms that is, its 
posterior boundary on the right side is oblique, forming an angle of nearly 
45° with the long axis of the body. (Consequently a backwurdly directed 



Fto. 1. — Outline of Li(mbricvi< rabeltuM^ with a branch on itn rinht side K))ringing 
from the (ilitclliim. Natural 

Fto. 2. — Dorsal view of the* clitt*llar rt'gion : the* dotU^d Hn*a rt*])reHenth a dainaKod 
|)ortion of the skin. > 4. 

P'lG. 3. — Ventral vi(*w of the Hainc*. x 4. 

angular projection exists between the brancli and the b(»dy. This angle, 
or axilla," is clearly seen ventrally, but is merged into the next segment 
on the dorsal surface. 

The 4 th segment of the clitellum, again, is unsymmetrical, as seen from 
above, being wider on th(‘ left and nan-ow on the right side, just below 
the axilla. 

Tlie remaining segments, 5, 6, and 7, are mu’inal. It is usually the case- 
in these bifurcated worms that some segments are abnormally and irregu- 
larly developed. 

Traces of the tubercula pubertatis are present in the form of a slight 
ridge on each side of the 3rd, 4th, 5tli, and 6th segments, at the line where 
the glandular epidermis ceases latero-ventrally. 

The branch thus springs from the 3rd clitellar segment ; and the following 
three segments that form its base are also glandular tliat is to say, the 
clitellum is continued on to the branch, and the ridge (or tubercula puber- 
tatis) is continued along the (iut^r side of these three segments. 

The body is. 73 mm. in length, with a diameter ^of about 4 mm. just 
behind the clitellum ; the branch measures 14 mm. by 1*75 mm., and arises, 
as the figure shows, at a point about 18 mm. from the anterior end. It 
contains 15 segments, mostly biannulate, as on the body of the worm. 

The chaetae on the body are, of course, in four couples, the individuals 
of a couple being close together ; but the only chaetae that I can detect 
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on the branch occur on the inner side of the 3rd segment (corresponding 
Ui the 6tl» clitellar segment). Possibly they are also present on the pre- 
ceding segments, embedded in the skin ; but there are none on the rest of 
the branch. 

At the end of the branch is a slight pit, which suggests that an anus is 
])re8ent here ; it is, however, imperforate ; and on opening the branch 
at two places T find that the intestine does not enter it, but the nerve-cord 
and the nephridia are (continued to the end of it. 

It is, of course, difficult, if not impossible, to say how this bifurcation 
or ])ranching has come about in the free state. It may l)e that the worm was 
injured at the commencement of the clitellar region, and that a lateral 
outgrowth developed instead of a mere healing of that wound. 

The specimen is remarkable not only on account of the forward situation 
of the bifurcation, but also on account of the great inequality in size between 
the two forks, and finally on account of the absence of the intestine in the 
smaller branch. 

11. bi 1886 Mr. T. W. Kirk described and figured a “ Curious Double 
Worm."* This specimen remained in the Dominion Museum till about 
two years ago, when the late Din'ctor, Mr. A. Hamilton, was g(K)d enough 
to send it to me for examination. When it reached me it was glued to a 
piece of card. It was (*vident that at some time it had become dry, owing 
to the evaporation of the alcohol, for the tails are shrunken and the skin 
a good deal shrivelled. However, it is in sufficiently fair preservation for 
me to add something to Mr. Kirk's account. 

A r(*-examination of this specimen seemed desirable, for Mr. Kirk was 
(»ne of the first to place on record the occurrence of a bifurcated worm, the 
only ])revious account's being fh<»se of Asa Fitch in America in 1865 (in a 
report on insects in the State of New York), (’. Robertson in England in 
J8()7, and Bell in 1885., It is evident that Kirk did not know^ of either of 
these. A fair number <if similar cases have been recorded since that'time, 
but Kirk’s paper has been overlooked by all these wTiters, even by the most 
recent, Korschell (1914). 

The worm is a species of the genus OrfochaHtfs, though, as it is immature, 
it is impossible to define its syiecific position. Kirk recognized that it was 
not a Lumbricid, but a native, though he figures the prostomium as being 
like that of Lttmhricns- “ tanyhibic," whei'eas it is “ epilobic,” without 
the prolongation into the 1st segment. The chaetae are all on the ventral 
surface, small in size and close together, so close that each couple looks 
at fii'st like a single bristle. The lineji are ap)>roximately equidistant, though 
the two ventral row^s are rather farther apart than the lateral row is from 
the ventral of its own side. ^ 

Kirk’s measurements may be given in his own words : " The anterior 
portion is about 1 in. in length and J in. in diameter. . . . From the 

post<»rior end of the thick part, which terminates abruptly, spring two limbs, 
each 2i in. in length and of an average diameter of ^ in.” 

At present the “ body ” measures 14 mm. in length by 6 mm. in diameter ; 
the two tails " are unequal, one measuring 33 mm., the other 40 mm., 
each with a diameter of about 2*6 mm. These two tails are curved and 
undulating, a good deal shrunken, and one came away from the body on 
the specimen being removed from the card. 


• TraiiH. N.Z. Inni., vol. 19, p. 64. 
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The “ body " oontainB about 40 segments, biannulat/ed, and much 
compressed. I did not count the segments in the tails, but they are very 
much more numerous, and are about the length of one annulus, and are 
imi*annulated. The two tails are symmetrically placed, as Kirk’s figuics 
show, and are separated by a narrow area at the hinder end of the body. 
The two rows of chaetae of the right and the two rows of the left side are 
continued on to the two tails respectively ; while on the inner side (»f each 
tail two additional rows of chaetae make their appearance, though exactly 
at what point they commence it is impossible now to say, owing to injuries 
at their bases. 

Kirk states that '' the anal aperture is situated immediately at the 
posterior end of the thick portion, and between these two limbs or tails. ’ 
1 am unable to confirm or to refute this statement, though from analogy 
with otlier cases I doubt whether it is the case here. At any rate, I must 
correct the statement that follows : “ There is no aperture in the end of either 
limb, though there is a spot which at first sight gives the impression that an 
opening is present.” In this instance “ first thouglits ” would have been 
best, for there is an actual perforation at eac h end, and an incision into the 
tail shows that the intestine is continued into it. This is quite what is to 
be expected, for in all cases which have been dissected, as Robertson was the 
first to show, the internal organs are, like the body- wall, bifurcated. 

In short, this specimen is very similar to most of those that have been 
described, except that the body is much shorter than the tails, for generally 
the bifurcation occurs nearer to the hinder end. 

Korschelt has suggested that in these cases, with approximately equal 
tails, the bifurcation is due to an embryonic process — a kind of twinning. 
He refers to a young individual of Allolohophora subrubicunda, which he 
removed from the cocoon, being bifurcated, and was therefore not the 
result of injury, but was probably due to the partial division of the ovum 
or embryo. It is known that in some species of Lunibricus the ovum does 
divide into two embryos at an early stage of its history ; in these instances 
of bifurcation, then, the division has been incomplete. 

III. Mr. T. W. Kirk was good enough to send me a water-coloured drawing 
of a living bifid worm witli two approximately equal “ tails ” and very similar 
to that described by Robertson, Bell, Williamson, and others. ITnfortu- 
nately, it has not been identified, but it looks to me like L. ruhellns. It 
was found in Rangitikei. 
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Art. XXIV. — (h Lumbririllus ma('<quariensi8 Bcnfuim. 

By W. B, Bknham, F.R.S. 

[Read before the Otago InMute, Ut December ^ 1914,] 

In 1904 1 described a species of Enchytraeid from the Macquarie Islands 
under the name of LumhriciUus nuicquarie'iiHis (I, p. 295). Later, in B)09, 
I pave an account of a worm fi-om the (Campbell and Auckland Islands, 
to which I gave the name L. inlerntediun (2, p. 261). Recently 1 have 
received from Mr. Harold Hamilton additional specimens from the Mac- 
quaries, where he was collecting during his stay there as a member of the 
Mawson Antarctic Expedition ; and I have been entrusted with the large 
series of Annelids, both marine and terrestrial, which was collected by that 
expedition. Wliile studying the Enchytraeids I was led to re-examine 
my preparations, of the specimens received at the eaiiiei* dates, and have 
arrived at the conclusion that the species L. hUertnedins is identical with 
L. macquarieruiift, 

A\ comparison of the two accounts shows that the points of difference 
affect the following organs : (a) The nature of the spermathecal optming 
into the oesophagus ; (b) the number of (!haetae in each bundle ; (c) the 
segment in wliich the dorsal vessel becomes free from the intestinal blood 
sinus ; (d) the number of the subneural copulatory glands ; (e) the size 
and proportions of the spermiducal funnel. 

A. The re-examination of the type of L. nuicgnartenszs, and of sections 
made of other specimens received at that time, shows that 1 made an error 
in affirming and figuring the existence of “ a narrow duct ** putting the 
spermatheca into communication with the oesophagus. And to this error 
I added some confusion in a note at the end of my account of 
“ L, ifUermedius by stating (p. 261), ‘‘ It is quite distinct from L, niac- 
qmriefisis, which belongs to another group of the genus in which the 
spermathecal duct is strongly mark^ off from the ampulla.'’ The 
latter statement is clearly a lapsus calami^ for what was intended is 
evidently a contrast with the “ narrow communicating-duct,” and not with 
the external opening. 

But it is difficult now to understand how I came to make the original 
statement as to the existence of the ” narrow communicating-duct.” The 
series of transverse sections show quite distinctly that there is no such 
“ duct ” — the ampulla communicates with the oesophagus by a small pore 
due to the sudden contraction of the ampulla, as I have described and 
figured for “ L, ivUermeMus ” (pi. x, fig. 8). 

In order to convince myself further I opened a specimen from the same 
lot, and it is certain that no such duct ” exists. The mounted specimen 
which served as the type, when studied without the knowledge derived 
from the other studies, does suggest a short duct, as the spermatheca is 
bent at a point close to its entrance into the oesophagus ; but with the 
other evidence before me I recognize that the statement was due to faulty 
observation. (It is worth noting that Michaelsen made a similar error in 
his first account of L. maximus,) 
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Having discovered this mistake T proceeded to examine eacl) of the 
other characters more carefully. 

B. As to the ehaetae, 1 find from a study of eight individuals that there 
is a cimsiderable range of variation, as may be seen by a study of the annexed 
table, in which I have summari/ied the number of chaetae in the dorsal 
and ventral bundles in the pre-clitellar and in the j)ost-( lifellar region of 
the body of specimens from the Macquaries and from the (^ampbell and 
Auckland Islands. It will be noted that the difference between extremes 
such as N(j. 2 and No. 5 amongst specimens from the Macquaries is greater 
than the difference between No. 2 and No. 8 from two distant islands, and 
it is impossible to include in the diagnosis of a specues a character with such 
a wide margin of variation. 

(\ It will be noted, too, that the segment in whi(!h the dorsal vessel 
originates shows a similar variation. It is true that in the type it com- 
mences at the hinder end of the 13th or 14 th segment, while in the ty])e of 
“ hvtermedins," as I can confirm from renewed examination, this point is 
in segment 17 ; but even amongst those from the Macquaries the position 
varies, being in two cases in the 15th, in a third in the 16th, while in one 
that was sectionized it lies in the 17th segment. 

D. The num])er of the subneural glands, which are characteristic of 
this genus, exhibits the same instability, for though usually there are 3 
glands in segments 14, 15, and 16, there is one individual from the Mac- 
quaries in which there are 6 glands, and in two ** ivtermcfHus ” there 
are 4. 

E. Finally, 1 made a point of the prop(»rtion of length to breadth of 
the funnel of the sperm-duct, for in the type of L. nmcqtmrieMsis 1 stated 
that the length is twice the breadth, whereas in '' L, intermeditis I gave 
it as about five times the bi-eadth. 1 have measured it in three funnels of 
“ iyvtermedittH ” whose outlines 1 drew with the camera, two in a series of 
longitudinal sections, and one in a bisected specimen mounted as a trans- 
parent object. From these measurements I find that the length is 
respectively five, five and a half, and six times the breadth. 

I am unable tc» give measurements for the funnel of macquariemis, as 
it is bent in all the preparations, but the proportions given in the original 
statement seem to be borne out. But the state of preservation of the type 
is bad ; the worm was soft, and it is possible that the gland-cells around 
the funnel are much swollen, just as those of the subneural glands are. In 
my figure of the latter (1, pi. xiv, fig. 8) they are represented as much too 
broad and too high. Without at that time having well-hardened specimens 
for study, I did not i*ecognize the effect of this bad preservation on the 
gland-cells ; but a compaiison of the sections with well-preserved material 
shows at once the fact that tlie gland-cells are swollen, so that the whole 
gland appears larger than it would be in life. Hence again the difference 
between the figure of mnequariensis referred to and that given for 
“ inierfmdiiis ” (pi. x, fig. 9). 

So T think we may take it that in the case of the funnel gland-cells the 
same explanation may be given : their swollen condition increases the 
width of the funnel, and led me to give proportions which are no doubt 
untrue in life. It is not improbable, however, that the size of the gland- 
cells in both glands may vary according to the sexual condition of the worm, 
and it is likely that when fully mature in the breeding season the glands 
would be larger. I conclude, then, as a result of this comparison, that 
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“ L, inlennediMs " is ftynonymouH with L. macquarkmu, so that this ftpecies 
has a cliRtribution over the three subantarctic islandB. Tlie figures of the 
spermatlieca, 8ubiieuj*a] glands, and sperm-funnel as given foi* "inter- 
median " must replace those given in the article on L. niacqmriemis. 
Moreover, it is, it seems to me, closely allied to L. maxi man Michaelsen 
(3, p. 10), from wliicli it differs in its smaller size, for that is stated to 
measure 40 mm. in length, whereas our species does not exceed 25 mm., 
and some of the mature individuals are less ; and the variety of L, muximus 
termed " robinsoa *' is but 12 16 mm. in length, but the clitellum is inter- 
rupted on the ventral surface. 
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Table showing the Numbers of Ohaktae. etc. 
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Subnoural 

(UandH. 

Or^iu of 
B. VeBHel. 




u. 

V. 

1). 

V. 



I. 

L. macquMrknm 

(tyiMt) . . 

6(5) 

5 (4, 6)« 

4(5) 

5 

: 14,15,18 

13 or 14 

2. 

>1 

(outype) . . 

,0(7) 

6(5)5 

5(4) 

U (5) 

14. 16, 16 

Tf 

3. 


(II. 11.) .. 

5(0) 

6 (5)0 

4 

5 

14, 15. 16 

16c 

4. 


(H.H.) .. 

6(7) 

7 (6. 6) 

V 

? 

d 

15 

6. 


(H.H.) .. 

4 

5(6) 

3 

4 

14, 16, M \ 

t 16 

6. 

L inter medium 


5 

6 

4 

, 5 

14.15.16,17 

17 

7. 

it 


5 

6 (7) 

4 

3(4) 

: 14,15.16 1 

16 

8. 

9* 


,6(6) 

7 

r» (4) 

6(5) 

114.15.16,17 

? 


Notbs to thr Table. 

The numberb oucloHed in brocketB occur Icbh frequently along the body. 

(I. In one segment there an^ 7 chaotao. 

6, There is considerable irregularity throughout the body in this individual, the 
number in each bundle often differing in successive segments, and on the two sides of the 
body ; thus each of the segments ii and iii has 8 chaetae on one side and 6 on the other. 

c. In one individual sectionized the dorsal vessel occurs in the 17th segment. 

d. in one individual there are 6 glands in segmeutH 13-18, the largest being in 
the 16th ; but in two other specimens only 3 glands exist, but 1 did not correlate 
them with the chaetal formula. 

? The fact was not observed in these specimens. 

H.H. Specimens collected by Mr. H. Hamilton. 
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Art. XXV. — Descriptimis of New Species of Lepidoptera. 

By Alfred Philpott. 

Communicated by Dr. W. B. Benham, F.R.S. 

[Bead befitre ike Otago InHitutUt 6th October, 1914.\ 

Caradbinidak. 

Aletia (1) lata sp. nov. 

cJ 9. 4(M6 mm. Head and thorax brownish-grey, in V more whitish. 
Antennae in cJ (broken). Abdomen pale brownish-grey. Forewings broad, 
costa slightly arched at base, almost straight, apex rounded, termen evenly 
rounded, oblique ; fuscous-grey, densely intermixed with white ; linen 
black ; an interrupted irregular basal line, margined outwardly with white ; 
first line irregularly dentate, from J costa to I dorsum ; second line strongly 
dentcUey margined outwardly with white, comnmicing at. | and running obliquely 
beneath costa to about j, thence strongly romided. to vein 2 ; orbicular and 
claviform almost obsolete ; reniform somewhat narrow, white-ringed, grey 
within, anteriorly margined with a suffused dark blotch ; an obscure subter- 
minal senate whitish line ; a similar terminal line : cilia grey. Hind wings 
fuscous-grey : cilia grey with whitish tips. 

Apart from the broader forewings, the strongly dentat/e second line 
suflGiciently distinguishes this species from the other grey Aletias. 

Vanguard Peak, in January ; a d and ?, taken by Messrs. H. Hamilton 
and F. S. Oliver, in the Dominion Museum collection. Bold Peak, in 
December ; a ^ taken by Mr. C, C. Fenwick. Types (d and 9) in coll. 
Dominion Museum. The (J is in poor condition, and it is consequently 
difficult to pronounce with (certainty as to the genus. 

Hydriomenidae. 

Chloroclystis luminosa sp. nov. 

d. 22 mm. Head and palpi dark green. Palpi 2. Antennae in d 
ciliate-fasciculate, cUiations |. Thorax dark green with some black and white 
markings posteriorly. Abdomen green with broad greenish-black ante- 
median band and median black dot on margin of each segment. Fore- 
wings triangular, costa slightly sinuate at middle, t^^rmen bowed, oblique ; 
dark green ; basal dark greenish -fuscous with fasciae obscurely indicated ; 
median band white with several waved green striae rather suffused and 
bluish except near costa, outer edge marked by prominent irregular black 
line broadly margined posteriorly with white ; praesubterminal, costal, 
and supramedian blotches greenish -black ; a suffused dark tomal blotch ; 
subterminal line faint, waved, pale bluish-green ; a black faintly waved 
line round termen : cilia grey-green with triangular fuscous bars. Hind- 
wings grey, faintly greenish round dorsum and termen ; numerous alternate 
light and dark st^e ; a dark discal dot ; a blackish line round termen : 
cilia grey with obscure dark bars. 

25 mm. As d, hut median band wholly green except {[mall white 
blotch in middle of disc, thus rendering the bluish-green striae very obscure. 

From any other species of the group with fasciculate antennae in the d 
the present from can be distinguished by the very short ciliations, these 
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being under 1. It ie probable that when further examples are secured 
the white markings will be found to be subject to much variation. 

Ben Lomond, in December. One of each sex at 2,000 ft., in bush. 

Chloroclystis magnimaculata sp. nov. 

J ?. 19-21 mm. Head, palpi, and thorax greyish-green, in $ ochreous. 

Palpi % Antennae in J ciliate-fasciculate, ciliations 4. Abdomen greenish - 
grey, in 9 ochreous, with a reddish -fuscous antemedian band. Forewings 
triangular, costa gently arched, termen subsinuate, moderately oblique ; 
greyish-green ; costa narrowly reddish to J ; numerous reddish-fuscous 
waved lines from base to j, forming curved fascia at J ; outer edge of 
median band broadly and obtusely projecting at middle ; a large apical 
Idolch of brigJU reddish'fnHCoue : a smaller and paler tornal blotch, with a 
minute white dot near centre ; subterminal line serrate, grey-green ; a 
reddish -fuscous line round termen : cilia greyish -green, suffused with 
reddish-fuscous except* at middle of termen. Hind wings unevenly rounded ; 
pale greenish -grey ; a reddish -fuscous discal dot and numerous obscure 
waved reddish -fuscous striae, more prominent on dorsum : cilia greenish- 
grey with faint reddish-fuscous bars. 

Nearest to Chloroclystis maadata Hdsn., from which it is easily known 
by the prominent apical blotch. 

Queenstown, in November. 1 am indebted to Mr. M. O. Pasco for 
examples of this well-marked species. 

Chloroclystis modesta sp. nov. 

(J $. 26-29 mm. Head, thorax, and abdomen dark brownish -fuscous, 
sparsely mixexi with grey. Palpi reddish-tinged, 2J. Antennae in cJ ciliate- 
fasciculate, ciliations 4J. Forewings rather narrow, costa subsinuate, 
slightly arched, termen sinuate on lower half, moderately oblique ; fascom- 
l)roum ; markings obscure, grey-whitish ; veins interruptedly marked 
with blackish ; many irregularly serrate or waved transverse striae ; a more 
distinct pair at and 3 or 4 similar ones defining outer edge of median band 
at } ; an obscure blackish discal dot ; a faintly greenish-tinged serrate 
subterrainal line : cilia fuscous with paler median line, sometimes indis- 
tinctly barred with darker. Hindwings, fmnen irregularly roumled, pro- 
minent at veins 3 and 4 ; fuscous-grey, darker dorsally ; a dark discal dot ; 
some lighter striae obscurely indicate on dorsum : cilia as in forewings. 

Differs from Chloroclystis halianAes Mcyr. in the irregular termen of 
the hindwings. It is aiso much darker in colour, and the cilia are not 
distinctly barred. 

Ben Lomond, in January and Bold Peak, in December. Taken by 
Messrs. C. C. Fenwick and F. S, Oliver, at altitudes of from 3,000 ft. to 
4,000 ft. Mr. Fenwick has kindly supplied me with material for the 
description of the species. Types (cJ and ?) in coll. C. C. Fenwick. 

Chloro€l 3 rttit rubella sp. nov. 

28-29 mm. Head, palpi, thorax, and abdomen dark greenish- 
fuscous with some admixture of greyish-pink and white scaleit. Palpi 2. 
Antennae in ^ ciliate-fasciculate, ciliations 4. Forewings triangular, broach 
costa in i rather strongly arched on apical fourth, termen obliquely bowed ; 
dark greenuh-fissoous mined with Uaoh and tinted^ eepeoMy rotend tomus^ 
unth pink ; veins interruptedly marked with black ; lines very obscure ; 

7— ’Tmit. 
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a double, (mtwardly Komewhat dentate., line at ^ ; a hardly traceable similar 
basal line ; median band moderate, inward margin curved, subdentate : 
outer margin iircgular, followed by 4 or 5 alternate lighter and darker lines, 
most distinct on costal Ijalf ; subtenninal line bluish-green, stM-rate ; cilia, 
basal half and suffused bars fuscous-greenish, apical half grey, flushed with 
pink. Hindwings, temien rounded ; fuscous (fvey, dorker ami pushed with 
pink io'UHirds dorsum and iermen : numerous f»bscure lighter and darke]* 
waved lines : cilia as in forewings. 

Larger and darker than any other inen'.ber of the section to whicli it 
belongs. 

This species was also brought to light by Mi^ssjs. Kenwick and Oliver, 
they having secured sev(*ral on Bold Peak. Humboldt Range, in December. 
Mr. M. O. Pasco has also taken it on Ben Lomond. 

Xanthorhoe albaiineata sp. nov. 

cj. 2()"3() mm. Head f‘chreous, face whitish. Palpi rather elongate, 
white. Antennae moderately bipectinated, stalk white hasally. Thorax 
brownish-ochreous. Abdomen pale ochr<*ous witli paired linear black marks 
on the dorsal surface of ♦‘acli segment. Forewings triangular, elongate, 
costa slightly sinuate, hardly ar<‘hed, apex ol)tuse, termen bow'ed, lather 
oblique; pale whitish - ochreous ; markings greyish-fuscous; basal line 
obscurely indicated, angled above middle : first line from \ costa t<» dorsum, 
irregular, sharply angled inw ards above middle ; a roundish discal dot ; 
second line from ^ costa to J dorsum, bluntly projecting at rniddh*, inwardly 
oldique at doi*suni ; median band slightly suffused with ftiscous in disc 
and anteriorly to second line ; an irregular patch of fuscous suffusion between 
u])per third of second line and termen ; a series of paired dots on termen, 
the apical ones tending to be inwardly produced as ])aired lines : cilia pale 
whitish -f»chreou8 with a few^ dark scak^s opposite paired dots Hindwings 
elongate, termen obliquely rounded; pale wdiitish-ochreous ; a terminal 
series of paired fuscous dots : cilia pale whitish-ochreous. Undersides : 
Forew'ings (»chrcous, disc broadly fuscous ; liindwings ochreous ; a straight 
white streak almne middle from base to near termen ^ attenuated posteriorly^ 
niargified henexUh with broumish-fuscous ; a similar streak above dorsum. 

Nearest to Xanthorhoe oraria PhiJp.. but distinguished from that species, 
as from all others of the genus, by the peculiar markings of the underside 
of the hindwings. 

Stewart Island. Two males taken on the bare top of Table Hill (2,000 ft ), 
in December. 

Xanthorhoe plumbea sp. nov. 

(J. 18-20 mm. Head, palpi, and thorax grey mixed with black. 

Antennae fuscous, pectinations moderate. Abdomen grey, each segment 
bearing dorsally a pair of cuneate black marks. P'orewings rather elongate, 
costa sinuate, moderately arched, apex subacute, termen almost straight, 
oblique ; bluish-grey with sonw reddish-ochreous on veins and posterior to 
second line ; lines formed of bluish -grej’^ irregular paired striae ; basal line 
ol)Scure, curved ; first line rather angulated at middle, margined anteriorly 
wdth white, angle marked with reddish-ochreous ; a rather prominent spot 
of reddish-ochreous between basal and first lines at middle ; a suffused 
reddish-ochreous discal spot ; second line irregularly curved, its outer 
margin marked by a series of white points which are sometimes more or 
less connected by a thin white line ; an obscure reddish-ochreous subterminal 
line ; veins beyond second line' marked with blackish interrupted by some 
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white dots ; an obscure l)lack waved line round termen : cilia white, mixed 
with gi^y and with obscure darker bars. Hindwings rather elongate, 
termen strongly rounded ; fuscous-grey ; discal dot and some striae on 
terminal portion obscurely indicated ; an obscure waved black line round 
ternien : cilia white, mixed with grey and with suflfused darker Imrs. 

The bluish ground-colour and longer antennal pectinations remove tliis 
species from Xanihorhoe cineraria vAk,,^\\\v\\ appe.ars to be its nearest ally. 

Queenstown, in November. Four specimens. 

Xanthorhoe stricta sp. iiov. 

38 39 mm. Head, palpi, thorax, and abdomen pale greyish* 
ochreous. Antennal pectinations moderately long. Forewings triangular, 
(H)sta almost straight, rather strongly arched apically, termen subsinuate, 
oblique ; pale greyish -ochreous ; markings fuscous-brown ; numerous tliin 
waved more or less parallel transverse lines, forming more distinct bands 
near base, before middle, at J and | : an obscure discal dot : outer margin 
of third band sinuat-e inwards above and below middle ; an inwaidly oblique 
thin subapical streak ; a terminal series of black dots, connected by a verv 
faint waved line. Hindwings pale ochreous-grey with markings similar to 
forewings but suffused and obscure : cilia as in forewings. 

In one K]>ecimen the ground-(;olour is darker and the lines very obscure, 
the approximation into bands being liardly noticeable. 

Nearest to Xanthorhoe eataphrnctn Meyr., but distinguished from that 
species by the absence of the white fasciae and the somewhat longer antennal 
pectinations. 

This and the following species, together with SeXidosema terrena, S. alhti’ 
fasciata, and Aletm laUif were included in some moths submitted to me for 
ideutiff(‘.ation by the Director of the Dominion Museum. Two males were 
taken on Bold Peak, Humboldt Range, in February, by Mr. W. (t. Howes. 
Type (^) in coll. Dominion Museum. 

Dasyuris (0 fulminea sp. tiov. 

d. 24 mm. HeaKl black. Palpi densely haired, dark yellowish-brown. 
Antennae (broken). Thorax black with some yellow-brown scales. 
Abdomen black with yellow and grey scales, anal tuft yellowish. Forewings 
short, costa somewhat arched at base, very slightly defiexed at apex, termen 
rather strongly rounded ; deep blackish-fuscous finely irrorated with yellow ; 
fasciae pale yellowish-white (probably bright yellow in fresh specimens) ; 
basal fascia distinct, curved ; finst fascia from broadest on costal kalft 
with a sharp deep serration inwards belong middle : second fascia brotul^ t)cr// 
slightly sinuate and becoming narrow near dorsum ; traces of a narrow orange 
fascia on costa at middle and before apex : cilia orange. Hindwings dark 
fus(!ouB irrorated with yellow ; a prominent median yellow fascia, becoming 
narrow and bending inwardly on dorsum ; an obscure irregular yellow 
Bubterminal line : cilia oratige. Undersides : Fore wings brownish-orange ; 
upper lines partially reproduced and suffusedly margined with fuscous ; 
several bright orange-brown blotches on costa : hindwings brownish-orange ; 
an outwardly oblique irregular white median fascia ; a pale subterminal line. 

Nearest to Dasyuris callicreua Meyr., but differing in the form of the 
lines and the unicolourous cilia. It is possible that the species is a 
Notorexis, the absence of the antennae making the point difficult to decide. 

A single cJ taken on Bold Peak in February by Mr. W. G. Howes. T 3 rpe 
in coll. Dominion Museum. 

?♦ 
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Notoreas opipara sp. nov. 

<J ?. 18- 21 mm. Head and palpi black, in ? with some admixture 

of white, palpal hairs long and dense. Antennae black, moderately 
bipectinated. Thorax black with some white scales, sometimes tiiixed 
with reddish. Abdomen black, segmental divisions whitish -ochreoiis, anal 
tuft mixed with brownish- ochreous. Forewings rather short, costa strongly 
arched at base, subsinuate, very slightly arched on apical half, termen bowed, 
oblique ; black vnih a slight sprinkling of while scales ; basal line white, 
obscure, angled at middle ; first line from J costa to J dorsum, white, 
irregular, outwardly oblique to middle, thence almost straight to dorsum ; 
space between basal and first line orange-reddish, in darker specimens very 
faintly indicated ; an orange-red line parallel to and near fitst line and a 
similar line before second line, both often obsolete ; a black discal dot, 
usually suffusedly margined with white which sometimes continues as an 
obscure median line ; scjcaml lirw from | costa, white, roundly j^rajec^ing 
above and at middle, inivardly oblique, belotv middle, thoice obliquely to dorsum 
at I ; second line followed by a broad orange-red line, oft^n obscure or 
obsolete ; in some specimens a thin interrupted whitish, subterminal line ; 
cilia whitish-ochreous, basal half and a series of bars blackish. Hindwings 
fuscous-black ; a black discal dot ; a suffused pale-ochreous second line, 
bent outwardly at middle ; an obscure pale subterminal line : cilia as in 
forewings. Undersides : Forewings fuscous, basal half of costa broadly 
ochreous ; second line broad, ochreous ; several alternate fuscous and 
ochreous striae between discal dot and second line : hindwings fuscous ; 
some obscure ochreous striae before second line ; second line broadly and 
sufEusedly ochreous ; a dentate ochreous subterminal line, in dark specimens 
obscure. 

A very distinct form, probably nearest to Notoreas orphnaca Meyr., but 
little more than half the size of that species. From N, arUhracias Meyr., 
to which it also shows some affinity, it is distinguished by the darker colour, 
presence of reddish striae, and longer palpal haiis. 

Table Hill and Kakiahua, Stewart Island, in December. Plight speci- 
mens, on the open hilltops at about 2,000 ft. 

Helidosemidak. 

Selidosexna terrena sp. nov. 

(J. 49 mm. Head grey mixed with brown. Antennae dull brown, 
ciliations long. Thorax brown mixed with grey. Abdomen grey. Legs 
grey, sprinkl^ and annulated with fuscous-hrown. Forewings triangul^, 
costa straight, termen evenly rounded, oblique ; whitish-grey, densely 
irrorated with brownish-fiiscous which forms indistinct basal, fisd, second, and 
subtertnifud fasciae ; a rather large inwardly oblique discal dot : cilia 
(incomplete) grey mixed with brown. Hindwings greyish-white, minutely 
sprinkled with brownish-fuscous : cilia grey. 

In form of wing and antennal structure nearest to Selidosema productata 
Walk. ; the grey i^dwings, however, at once separate it from that species. 

Bold Peak, in February. A single S taken by Mr. H. Hatton. 
Type {<J) in coll*. Dominion Museiuu. 

Selidosema albafasciata sp. nov. 

(S 32-d4 mm. Head and thorax ochreous mixed with brown. 
Antennae brown, annulated with ochreous, ciliations rather short. 
Abdomen ochreous. Forewings moderate, triangular, costa subsinuate^ 
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temiPii evenly rounded, not strongly oblique ; dark greenish-fuscous with 
some admixture of yellowish ; markings white tinted with yellow and 
sparsely sprinkled with brown ; a broad, hand at ^ slighUy cnroed : m^ian 
and aei'ond famuir. hroad, coalescing at middle and enclosing a triangular blotch 
of ground-colour on costa ; sometimes throwing out a projec/tion to middle of 
termen, thus interrupting the broad dark terminal area ; a terminal series 
of irregular blackisii dots : cilia orhreous mixed with brown. Hindwiugs 
pale yellow sprinkled with fusc^ous ; a more or less interrupted brown 
terminal line : cilia yellow tdiscurely barred with brown. 

The ^ differs in having much of the dark gi'ound -colour replaced by the 
lighter shade of the markings. The basal patch and median band are much 
reduced, and the terminal dark area is represented only by a triangular 
Rubapical patch and some small marks on the lower half. IVjssibly, how^cver, 
the specimen is a variety, and ^he markings of the normal female may more 
closely resemble those of the male. 

The spe^cies has some affinity with Selidosema melinata Feld., but differs 
strikingly in the presence of the broad white first line. 

Taihape, in February, and Feilding, in March. A J taken in each 
l(Kality by the late Mr. A. Hamilton. The 9 was secured by Mr. J. H. 
Lewis, locality uncertain. 

Types ( J and 9) in coll. Dominion Museum. 

Declana sinuosa sp. nov. 

J ?. 35 36 mm. Head and thorax reddish-brown, more or less 
sprinkled with white. Thorax with small posterior crest. Antennae in 
j shortly bipertinat»e, in 9 dentate. Abdomen grey. Forewings, costa 
strongly arched at base, widely sinuate to apex, termen shortly sinuate 
beneatli apex, strongly rounded, hardly oblique ; purplish-grey, sometimes 
mixed with ochreous ; a series of inwardly oblique dark strigulae along 
( osta ; first line about J, usually almost obsolete, inwardly oblique, some- 
times preceded by a purplish shade ; second line at slightly outtmrdly 
oblique, i^iderUed above and hdofc middle and followed by stiff us^ purple shade : 
a suffused white interrupted fascia from apex to near tornus : ciba dark 
grey. Hind wings fuscous-grey : cilia grey- whitish with darker median band. 

Nearest to IkoUina griseata Hdsn., but with shorter antennal pectinations 
and termen of forewings much less oblique. 

Ben Lomond, in bush, to 3,000 ft. November to March. I am indebted 
to Mr. M. O. Pasco for several good examples. 

Crambidab. 

Crambus oppositus sp. nov. 

d V. 28-32 mm. Head dark ochreous-brown, crown whitish, more 
pronounced in $. Palpi moderate, ochreous-brown, whitish above and 
beneath in $. Thorax dark ochreous-brown with narrow central white 
stripe, broader in ?. Abdomen fuscous-grey in d» grey-whitish in ?. Fore- 
wings moderate, dilated posteriorly, costa hardly arched, apex almost 
rectangular, faintly sinuate ; dark ochreous-brown with brassy refiections, 
slightly paler in 9 ; costal edge usually narrowly whitish (in d oehreems- 
whitish) throughout, a little dilated at f ; a rather broad straight white 
central stripe, sometimes margined above and beneath with blackish ; 
dorsum narrowly white throughout : cilia in d brown with basal half white 
from apex to middle, in 9 white with grey median line. Hindwin^, in d 
dark fuscous; in 9 white, irregularly suffused with i^le fuiwus : cilia in d 
fuscous-grey with two or more fuscous lines, in 9 shining white. 
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Allied to Crambffs (JicrchdltfR Mevr., from wliich it differs rhiefly in the 
darker tints. The deep-lus<*.ou8 colouring of the hindwings of the rj dis- 
tinguishes that sex from any other species of the genus at pi-esent known 
in New Zealand. 

Hunter Mountains, from 3,(KK)ft. to 4,()t)0ft., in January. 1 liave also 
a single _> from The Hum]), taken at about ‘b()(M)ft., in .lanuary. 

PYRAUSTtDAK. 

Scoparia fumata sp. nov. 

d. 20 23 mm. Head ochreous-brown. Palpi 3, brown, greyish above, 
white at base beneath. Antennae ochreous, obscurely annulated with 
biow'n, ciliations §. Thorax brown. Abdomen brow^nish-gi-oy, paler 
towards base. Forewings moderate, (josta alnK)8t straight, apex subacute, 
ternien faintly sinuate, slightly oblique ; pale fuscous-hrowti : markings dark 
fascous : first line obscure, strongly oblique outwardly to middle, them^e 
inward to beneath fold and again outward to dorsum, often obsoJele ; 
orbicalar linear, sometimes dot-like ; clamfoi m more or less elongate ; nuii- 
form 8uf)quadrate, usually with a projection inwards on lower margin ; 
second line finely dentate, gently (uirved, parallel to termen, obscuirdy 
white-margined ])osteriorly ; a chain tif dots on termen : cilia ochreous- 
brown with 2 darker lines. Hindwings grey, ochreous- tinged : a darker 
subtcrminal line, most pronounced on c-ostal portion : cilia ochreous-grey 
with an obscure darker line. 

Distinguished from Scoparia chalara Meyr. by the darker c.oloui* and the 
distinct daslj-like claviform. I’iie unindented second line at onc’e separates 
it from Scoparia octophora Meyr. 

Longwood Range, in December. Five specimens in the o])en country, 
at 2,800 ft. 

TORTHrCIOAK. 

Capua arcuata sp. nov. 

15 If) mm. Head, palpi, antennae, and thorax ochreous-whitish 
sjjrinkled with reddish. Abdomen ochreous-grey. Forewings oblong, 
termen sinuate, dorsum straight ; whitish, irregularly mixed with j)ale 
oclij'eous ; fasciae reddisli-ocdireous, bwoming blackish on margins ; basal 
patch indicated by obscure irregulaj* fascia, almost obsolete on costa and 
dorsum ; median fascia broad, from costa at J outwardly oblique to below 
middle, thence bent upwards again to costa at | enclosing semi-oval area 
mach mixed nriih white ; one or two costal blotches of reddish-black within 
this enclosed area : a bj oad fascia from tornus, parallel to termen and 
touching median fascia at apex ; a narrow white interrupted space betw een 
these fasciae ; two or tliree irregidar white blotches on costa near apex 
and a series of obscure dark strigulae along dorsum : cilia white mixed 
with reddish-brown. Hindwings whitish-grey, suffused and s{)otted wdth 
pale fuscous : cilia greyish-whit-e writh a darker basal line. 

Distinguished from Capua pUnthoglypta Meyr. by the shape of the basal 
patch and the deeper and narrower pale median costal space. 

Invercargill, in January. Two specimens. 

Eurythecta trimaculata sp. nov. 

d ?. 9J-11 mm. Head and palpi grey. Thorax grey, with a posterior 

curved block band sometimes interrupted at middle. Abdomen dark grey. 
Forewings moderate, costa slightly arched at base, straight, apex obtuse, 
termen faintly rounded, oblique ; whitish-grey, irrorated with black ; 
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markings black or dark fuscous with bronzy reflections ; some spots and 
strigulations near base ; a broad inmirdly ohliqae fascia at J, often inierrupU'd 
or obscure on npper half ; tlirei^ equidistant triangular dots on costa between 
J and apex : a broad irregular fascia from tornus, its apex sometimes t ouch ing 
central cost al dot ; a terminal suffusion beneath a})ex, sometimes extending 
to near tornus : cilia usually grey with a dai ker line, sometimes wholly 
greyish-fuscous. Hind wings fuscous-grey, darker round apex : cilia fuscous- 
grey with a darker Hue. tips paler. 

Near Enriji/tecia robnsfa Butl., but in that species the fascia are ontwardhf 
oblique. 

Queenstown, in December, on open hillsides from l.(KX)ft. to 2,500 ft. 
Harmologa sanguinea sp. nov. 

J. 17 I8J mm. Hoad fuscous mixed with grey. Palpi reddish-browji. 
Antennae fuscous ringed with ochreous, filiations 1^. Thorax brownish- 
red mixed with grey. Abdomen pale fuscous, segmental margins grey. 
Forewings elongate, costa moderatelv arched, apex subacute, terrnen rounded, 
slightly oblique; darl: parpUsh-red : margin of basal patch oblique, almost 
.straight, from ^ to J ; followed by a shining silvery fascia much intermixed 
with yellow or orange, its outer margin from just beyond costal patch, very 
oblujiK* to }, t hence less oblique to dorsum at J ; a similarly r(*()loured median 
fascia, rntlier broad, narrowest on costa, usually becoming obsolet e at middle ; 
<f similar fascia from torn as, rather ohiiqae inmirdly to middle, thence 
bent avately downwards and 'inwards, sometimes obscurely loach iny nwdiaa 
fascia : an obscare sabtcrminal fascia from before apex obliquely to teraten at 
middle : cilia grey isle fuscous mixed with sonie reddish and with two darker 
lines. Dindwings dark fuscous : cilia grey with a darker line. 

Kasily distinguished from the following form by the differences in the 
toiiial and subtei’minal fasciae. 

Mount (leughearn. Hunter Mountains, in .laniiary. Five males itmongst, 
Veronica and Cassinia bushes, at an elevation of about 3,000 ft. 

Harmologa f estiva sp. nov. 

o- Ib mm. Head grey. Paljn ferruginous. Antennae, fuscous, ob- 
scurely ringed with paler, ciliations 1. Thorax fuscous mixed with ochreous- 
reddish and grey. Abdomen fuscous, segmental divisions grey. Fore- 
wings moderate, rather oblong, costa strongl}' arched, apex obtuse, terrnen 
bowed, hardly obli(|ue ; bright ochreoas^red > fasciew white ; first fascia, 
defining basal patch, outwai*dly oblique, almost stiaight, narrowest towards 
costa, its edges suffusedly margined with blackish, clouded above and 
})elow middle with ochreous ; median fascia broad, dilated in disc, lower 
half almost filled with ochreous blotch ; sabtcrminal fascia straight, blackish - 
margined, from g costa to tornas : cilia pale ochreous with darker basal lim\ 
Hindwings fuscous : cilia as in forewings but paler. 

A sliorter-winged species than the preceding ; the antennal ciliations 
are also shorter. 

Hunter Mountains, in January. Four males taken amongst Veronica 
and other shrubs, at about 3,000 ft. 

Harmologa reticularis sp. nov. 

cf. ICJ 17J mm. Head greyish -fuscous. Palpi dark brownish -ochre- 
oufl. Antennae fuscous ringed with whitish, ciliations IJ. Thorax fuscous 
mixed with orange and white. Abdomen fuscous-grey. Forewings rather 
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elongate, costa moderately arched, apex rounded, termen obliquely rounded ; 
pale orange ; some irregular leaden-coloured markings within basal patch ; 
first fascia narrow, outwardly oblique, bifid from middle to dorsum, white ; 
median fascia narrow, outwardly oblique, irregular, costal portion white 
and the lower half breaking up into a network of leaden-coloured fasciae ; a 
narrow fascia from J costa y bifid from middle y anterior limb to f dorsum and 
posterior limb to tornusy white, leaden-coloured beneath costa and on anterior 
limb ; a white dot, margined beneath with leaden colour, on costa between 
this fascia and the preceding one ; a narrow white subterminal striga, toucli- 
ing termen before tornus : cilia grey mixed with white, tips yellowish. 
Ifindwings greyish-fuscous : cilia greyish-white with darker basal line. 

Allied to the two preceding forms, but abundantly distinct in colour 
and markings. In one specimen the markings are almost wholly leaden- 
coloured. 

Longwood Range, in Dec‘ember. Two males on the bare tops, at about 
2,800 ft. 

Oecophoridak. 

Gymnobathra squamea sp. nov. 

cJ. 12 mm. Head dark fuscous with a few yellow scales. Palpi bright 
yellow, fuscous beneath. Antennae fuscous. Thorax dark fuscous mixed 
with yellow. Abdomen fuscous broadly annulated with grey. Forewings 
moderate, costa moderately arched, apex obtuse, termen almost straight, 
somewhat oblique ; bright golden-yellow irroral^d and s tiff used y especially 
near bascy with fuscous : cilia dark fuscous. Hindwings dark fuscous : 
cilia grey-whitish with fuscous basal line. 

Not closely related to any other (lymnohathra. 

Hunter Mountains, in January. Three examples, at 3,500 ft. 

Cremnogenes robiginosa sp. nov. 

cJ 9. 18-19 mm. Head, palpi, antennae, thorax, and abdomen dark 

fuscous ; patagiae tipped with whitish or ochreous ; antennal ciliations 
whorled, 3J. Forewings elongate, costa moderately arched, apex rounded, 
termen slightly rounded, oblique ; dark shining ferruginous with some 
ochreous admixture ; a reddish-ochreous patch on dorsum at ba^se ; a semi-oual 
ochreous patchy tinged with reddish and margined with white abovcy on dorsum 
ai middle: cilia dark ferruginous. Hindwings dark fuscous: cilia dark 
fuscous with darker basal line. 

The single $ taken has the forewings entirely pale ochreous except that 
the median dorsal patch is indicated by a broad margin of ferruginous. 

Distinguished from Cremnogenes nigra Philp. by the ground-colour and 
shorter antennal ciliations, and from Cremnogenes monodonta Meyr. by the 
cliaracter of the markings at dorsum. | 

Longwood Range, on the open tops at about 2,700ft., in December; 
and Mount Cleughearn, Hunter Mountains, at 3,000 ft. to 3,500 ft., amongst 
VerontcUy in January. Five males and one female. 

Gblbohiadae. 

Orthenches semifasciata sp. nov. 

(S $• lfi-18 mm. Head, palpi, and thorax white mixed with brown. 
Abdomen grey. Forewings dongate, costa gently arohed, apex subaout^ 
termen rounded, oblique ; white, irrorated with shining dark brown, espeoi- 
ally on dorsal half ; markings shining dark brown ; basal fascia indicated 
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by outwardly oblique mark in diac ; median fascia rollm tiarroWf irregular^ 
outwardly strongly oblique^ obsolete on lower half : a blotch on costa at J 
and one or two smaller ones between this and apex ; termen broadly dark 
brown, indented by apical white area : cilia dark brown, paler round tornus. 
Hindwings light fttscoiis-grey : cilia grey with darker basal shade. 

Near Orthenches porphyritis Meyr., but longer- winged and with less 
metallic lustre. The hindwings are distinctly paler. 

T am indebted to Mr. ('. V. Fenwick for the loan of a fine specimen for 
description. It was taken at Queenstown, in January. I met with a few 
worn examples at Hakapoua, Fiord County, in March. Tj'pe in coll. C. C. 
Fenwick. 

Tinbidak. 

Dryadaula castanea sp. nov. 

rj. 9-10 mm. Head and palpi white mixed with pale brownish- yellow. 
Antennae white annulated with ochreous and with three broad darker 
bands on apical half. Thorax bright ochreous. Abdomen ochreous-fuscous, 
anal tuft ochreous. Forewings, costa gently arched, apex subacute, termen 
very oblique ; bright bronmish-yellow : a thin white line from hose (dong 
fold to \ \ a narrow white straight fascia from costa at \ to dorsum ai\ \ a 
similar fascia, from costa at | to tornus, slightly outwards-curved, rather suffused 
beneath costa and sending out one or two white streaks towards termen ; a 
white fascia from dorsum near Imse to extremity of basal line ; a second dorsal 
fascia from touching first costal fascia beneath middle; a chain of black 
spots round apex and along termen, anteriorly margined with white : cilia 
reddish-brown. Hindwings and cilia fuscous-grey. 

A much darker species than Dryadaula myrrhina Meyr. ; the distinct 
white lines are also good distinguishing charac^rs. 

In bush at the Bluff and Invercargill during November and December. 
Not common. 


Art. XXVI. — Descriptions of New Zealand Lepidoptera. 

By E. Mbvrick, B.A., F.R.8. 

Communicated by Dr. Charles Chilton. 

[Rtad btfore the Philosophical Institute of Canterbury, 2nd December, 10 1 4.^ 

I AM once more indebted to Messrs. G. V. Hudson and A. Philpott for 
interesting consignments of Lepidoptera, amongst which were included 
the following species. 

Hydbiomenidae. 

Hydriomena subrectaria Guen. 

{Cormia subrectaria Guen., Phal. x, 411 ; Oidaria responsata Walk., Cat. 
XXV, 1409 ; Mdanihia casta Butl,, Cist. Bnt. ii, 563 ; Hydriomena subrectaria 
Mayv., Proc. Linn. N.S. Wales 1890, 829.) 

Queenstown, in December (Philpott). I am not aware that this species 
has been recorded previously from New Zealand ; it is common in south- 
east Australia* 
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Xanthorhoe sericodes ii. Hp. 

(J. 33-34 mm. Head, palpi, and thorax pale j^reyisb-ochrcous. An- 
tennal pectinations 6. Abdomen pale ochreoiis, sometimeB with double 
dorsal series of small cloudy dark-fuscous dots. Forewings triangular, 
costa hardly arched, apex obtuse, termen rounded, rather oblique ; pale 
greyish -ochreouH ; in one specimen a transverse dark-fuscous discal dot, 
and some faint paired fuscous dots on termen, in the other these aie wholly 
absent: cilia whitish - ochreous. Hindwings and cilia [whitish - oclireous 
tinged with grey ; in one specimen a faint grey discal dot. 

Mount Earnslaw, 4,(X)()ft.., in January (Hudson): two specimens. 


Selioosrmtdak. 

Selidosema scariphota n. sp. 

cJ. 32 mm. hTead pale ochreous. Palpi pale ocdireous mixed with 
fuscous. Antennal pectinations 8. Thorax pale ochreous, anteriorly 
suffused with fuscous. Abdomen whitish-ochreous mixed with fuscous. 
Forewings triangular, costa slightly arclied, apex obtuse, termen rounded, 
rather oblique; pale yellow-ochreous, strewn with fine scattered dark- 
fuscous strigulae, with a patch of longer and thicker strigulae in middle 
of disc ; costa marked with small blackish spots and strigulae, costal area 
tinged with fuscous ; first and second lines slender, even, dark fuscous, 
nearly parallel to termen, not nearly reaching costa, first double in lower 
part of disc, not reaching dorsum, second somewliat curved, thickest fowards 
dorsum ; a transverse-linear blackisli discal mark on end of cell ; a light 
fusc-ous terminal fascia, terminated abruptly al*ove by a short rather oblique 
dark-fuscous streak from beneath apex ; a terminal series of short black 
marks or dots : cilia whitish-ochreous with a fuscous subbasal line, basal 
ai'ea slenderly barred with fuscous, with a longer dark-fuscous bar on 
subapical streak. Hindwings light (Kdireous-yellowish ; terminal line 
partially marked with dark fusc.ous : cilia ochreous-whitish, with a 
grey line. 

One specimen, bred by Mr. 8unley from a larva on “ New Zealand broom 
(presumably Carmichael ia)^ communicated by Mr. Hudson. A very distinct 
species. 

Phycitidae. 

Plodia interpunctella Hub. 

An introduced domestic species, taken by Mr. Hudson in the General 
Post Office at Wellington ; easily recognized by the dark ferruginous- 
fuscous fore wings with basal area wholly whitish -oclireous. The larva 
feeds on grain (especially maize), figs, &c., and the moths may sometimes 
be found plentifully in corn-bins. The species is widely spread by artificial 
means in Europe, North America, and Australia. 

Pyraurtipak. . 

Scoparia atmogramma n. sp. 

cJ. 23-24 mm. Head and thorax light grey more or less mixed with 
whitish. Palpi 3, light grey, white towards base beneath. Ant nnaf 
ciliatioDS f. Abdomen pale greyish-ochreous. Forewings elongate, very 
narrow towards base, gradually dilated posteriorly, apex obtuse, teri^en 
slightly rounded, rather oblique ; oohreous-grey, usually more or less suffused 
with whitish on veins, intemeural spaces more or less suffusedly sprmkied 
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with dark fuscous; claviform indicated by a small spot of dark-fuscous 
suffusion : cilia white, with a grey line. Hindwings 1 without long hairs 
in cell ; light grey, paler towards base : cilia white or in one specimen whitish - 
ochreous, with faint grey line. 

m Tiabury and West Plains, Invercargill, in September (Philpott) ; Lake 
Wakatipu (Hudson) ; four specimens. Nearest psammitis, 

Tortricidae. 

Harmologa allogama Meyr. 

Mr. Hudson has sent me a curious variety of the female, in which the 
whole forewing is suffused with whitish -ochreous, the pale costal blotcdi 
tlms becoming obsolete. 

(tLY J*H IPTERYfJIDAE . 

Simaethis barbigera n. sp. 

S'. 19 mm. Head bronzy irrorated with white and dark fuscous. 

Palpi white, mixed with dark fuscous, second joint with long rough pro- 
jecting tuft bencatli, terminal joint loosely scaled. Thorax greyish -bronze 
sprinkled with white. Abdomen bronzy-grey, segmental margins white. 
Forewings elongate, posteriorly dilated, costa gentl}’ arched, apex obtuse, 
termen bowed, oblicjue ; greyish -bronze, irregularly irrorated with white, 
especially towards cost^ and on a terminal band ; a white transverse dot< 
on end of cell ; second line formed of white irroration, strongly curved 
outwards : cilia pale greyish -ochreous, with dark-grey subbasal line, with 
patches of whitish suffusion above and below middle of termen. Hindwings 
light grey ; a terminal fascia of irregular white irroration, most pronounced 
towards middle, obsolete towards apex : cilia pale greyish-oebreous, with 
dark-grey subbasal line, tips white. 

Mount ('leugheam, Hunter Mountains, in January (Philpott) ; one 
specimen. A very distinct and interesting new form. 

Glyphipteryx rugata n. sp. 

9. 9 mm. Head and thorax ochreous-grey- whitish. Palpi with ap- 

pressed scales, whitish, with four rings and anterior edge of terminal joint 
dark fuscous. Abdomen elongate, grey, segmental margins whitish. Fore- 
wings elongate, costa gently arched, apex pointed, termen very obliquely 
rounded ; dark fuscous, with about ten very irregular broken and partially 
confluent silvery- whitish transverse striae, towards apex becoming confused 
dots : cilia whitish, basal are.a tinged witli fuscous within a black line 
interrupted with white beneath apex. Hindwings short, narrow, pointed, 
light grey : cilia whitish. 

Tisbury, in January (Philpott) ; one specimen, beaten with others from 
Wfinmannia racemosa. Wings somewhat reduced in proportion to body, 
the male probably longer-winged. 

Plutblupae, 

Plutella megalynta n. sp. 

34 mm. Head ochreous- whitish, sides of crown dark brown,* hairs 
projecting on forehead. Palpi ochreous- whitish, second joint brownish- 
ochreous except apical edge, tuft long, rough, terminal joint much shorter 
than second. Antennae whitish -ochreous, cUiation 1, basal joint dark brown, 
without flap of scales. Thorax brown, with broad ochreous- whitish dorsal 
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stripe and dark-fuscous stripe on each side of it. Abdomen whitish -grey- 
oclireouB. Forewings elongate, rather narrow, posteriorly slightly dilated, 
costa gently arched, apex obtuse, termen nearly straight, rather oblique ; 
pale brownish -ochreous, more brownish-tinged in disc and towards dorsum, 
obscurely streaked with ochreous-whitish sufiusion between veins ; a narrow 
ochreouB-white dorsal streak from base to }, edged above with dark-fuscous 
suffusion anteriorly ; an irregular brownish median longitudinal streak 
from middle of disc to termen, with some blackish scales in longitudinal 
lines ; some dark-brown dots round posterior part of costa and termen : 
cilia light-brownish, at apex and on costa ochreous-whitish. Hind wings 
with 3 and 4 approximated at base ; ochreous - grey - whitish ; cilia 
ooncolorous. 

Wellington, in November (Philpott) ; one specimen. This remarkable 
species is the largest of the genus. 

Tinridak. 

Archyala pentazyga n. sp. 

(S. 13 mm. Head fuscous. Palpi fuscous mixed with darker, rough 
scales of second joint longer than in paraglypta. Thorax and abdomen 
rather dark fuscous. Forewings elongate, narrow, costa slightly arched, 
apex obtuse, termen slightly rounded, rather strongly oblique ; fuscous, 
with fine rather oblique transverse striae of dark-fuscous scales ; five rather 
narrow oblique transverse dark-fuscous fasciae, first from J of costa, 
interrupted in disc and not reaching dorsum, second and third connected 
by a suffused patch in disc, third interrupted beneath this, fourth not 
reaching tomus, fifth curved beneath to termen above tornus : cilia fuscous, 
with blackish subbasal line. Hindwings rather dark fuscous, lighter and 
rather thinly scaled towards base : cilia fuscous, with dark-fuscous subbasal 
line. 

Day’s Bay, Wellington, in January (Hudson) ; one specimen. 

Tinea argodelta n. sp. 

10 mm. Head and thorax dark purple-fuscous, face whitish-fuscous. 
Palpi dark fuscous, tip whitish. Abdomen dark fuscous. Forewings elon- 
gate, narrow, costa gently arched, apex obtuse-pointed, termen extremely 
obliquely rounded ; dark purple-fuscous ; two or three minute whitish 
strigulae on costa towards |, a spot of white strigulation in middle of costa, 
a smaller spot at f , and three dots between this and apex ; a clear white 
triangular spot on dorsum before middle, reaching nearly half across 
wing ; a spot of whitish strigulation on dorsum before tomus, and two or 
three whitish scales towards termen : cilia purplish-fuscous with two darker 
shades, with a white mark towards tips on middle of termen. Hindwings 
with 5 and 6 separate ; dark purple-grey : cilia rather dark grey. 

Bluff, in February (Philpott) ; one specimen. Allied to margaritis^ 
but apparently distinct by the character of antemedian dorsal spot, and 
the separation of veins 5 and 6 of hindwings (in margaritis always stalked). 
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Akt. XXVII. --Revmon of New Zealand Tineina. 

By B. Mbybick, B.A., F.K.S. 

Communicated by Dr. Charles Chilton. 

[Read h^ore the Philoaophical InsiiiuU of Oanterhury^ 2nd December, 1914.'] 

In pursuance of the series of papers revising the classification of groups 
of the Lepidoptera, I now deal with the Tifmm. This is in New Z^land, 
as elsewhere, the largest group, the moat interesting for study, and also, 
on account of the relatively small size of the species, the least studied ; 
doubtless, therefore, there still remain a large number of additional species 
to be discovered. Expert search by entomologists possessed of good eye- 
sight and acumen, together with careful breeding of larvae, is needed to 
fill up the list : and special exploration should be made of mountain regions 
at other times than midsummer ; under such circumstances few species 
would be found, but it is not improbable that they might be of a specially 
interesting character. 

The Tineina usually constitute more than a third of the whole 
Lepidopiera of any given region, and this proportion is apparently main- 
tained in New Zealand. Of the 327 species of the group, 119 belong to the 
Oecophoridae, or 36 per cent. ; only in Australia does a similar proportion 
prevail, the usual ratio being about 9 per cent. It is curious that in the 
Hawaiian Islands, which have some faunal analogy with New Ziealand 
{e.g,t the great preponderance of the genus Scoparia in both), the 
Oecophoridae are entirely absent. It is remarkable also that whilst New 
2^aland agrees with Australia in the numerical prevalence of the 
0e4X>phoridae^ there is little near relationship between the representatives of 
the two regions, the chief Australian genera (such as PhUobota and Bkdeohria) 
being only represented dn New Zealand by one or two casual stragglers ; the 
only genus well established in both regions, Borkhausmia, is cosmopolitan. 

Other marked features are the scanty representation of the usually 
preponderating family Oelechiadae, the considerable development of the 
Olyphipterygidae (especially OlypMpteryx itself), and the absence of the 
Adelidae, which is an ancient family and present in all other continental 
regions (for I consider New Zealand as a continent, or rather the remains 
of one). These features are difficult to explain on any theory, and at 
present too little is known of the Tineina of the southern parts of South 
America to estimate accurately the amount of relationship with that region. 
Certain Qlyphipterygid genera (HeUostiben, and allies) are undoubtedly of 
South American origin ; so also is the Gelechiad genus Anieoplaea. The 
genera of Hdiodinidae are all evidently connected with Queensland ; the 
Cosmopterygidae, OraciUmadae, and Lyonetiadae seem also all to have come 
from the same region. 

On a general consideration of the factf. it seems that the native fauna 
is oompo^ of three elements introduced at different periods of time<-*- 
viz. (1) a South American element, which is the oldest, yet of a geological 
age not very remote, perhaps the Bocene, previous to which tne region 
was entirely devoid of insects or flowering-plants ; to this belong all the 
larger genera, Borkhaueenia, Gymnobathra, Traohypo^, Itaiha, Simaethie, 
Olyphi^yx (in part), and the Mioropterygidae (which for convenience 1 
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also deal with now), and a very few of the smaller genera, this fauna having 
been of a very limited character, and further restricted by the nature of the 
Antarctic lands through which the transmission was effected : (2) a mingled 
Australian and Indo-Malayan elenient derived from Queensland and the 
South Pacific by way of New Caledonia at a later period, conjectu rally the 
Miocene, and including most of the smaller genera ; at the same time a 
slight cross-immigration of the earlier element into Queensland took place 
{Trachypephf Sahafdma ) : (3) a small Tasmanian element, which lias made 
its way (wind-bojne) into New Zealand in quite recent times, the species 
being identical and unmodified GaterwUs). A fourth element of arti- 
ficially introduced species is now being superadded. 

The generic and family characters given only hold good for the New 
Zealand species, and synonymy and references are restricted to those of 
local use. 

1. Gklkchiadar. 

Head with appressed scales. Labial palpi long, recurved, pointed, 
usually acute. Maxillary palpi very short, appressed. Forewings with 2 
usually from near angle, 7 and 8 stalked, 7 to costa. Hindwings more or 
less trapezoidal, termen sinuate or emarginato ; 6 and 7 usually approxi- 
mated or stalked. 

An immense family, abundant in all the main regions, but less prominent 
in Australia, and only scantily represented in New Zealand. The species 
are often inconspicuous and of retired habits, but are undoubtedly real)}' 
scarce here. 

1. Epiphthora Meyr. 

Epiphtliora Meyr,, Trans. N.Z. Inst, xx, 77 (1888) ; type, melattowbra 

Meyr. 

Basal joint of antennae with pect^en. Labial palpi with scales of second 
joint rough beneath towards apex, terminal joint much shorter, roughened 
anteriorly, Hindwings under 1, termen abruptly emarginate beneath 
acutely produced apex ; 3 and i rather approximated, 5 nearly parallel, 
6 and 7 rather approximated towards base. 

A genus of some extent in Australia, and occurring also in the. India u 
and African regions, but easily overlooked. The structural particulars 
originally given by me are in part inaccurate. 

1. E. melanombra Meyr., Trans. N.Z. Inst. 1887, 77. 

Christchurch. Larva mining in leaves of Olearia aincanmaefolia. 

2, Megacraspedus Zell. 

Megacraspedufi Zell,, Isis 1839, 189 (1839) ; type, dolosdiuH Zell. 

Basal joint of antennae without pecten. Labial palpi with second joint 
tufted towards apex beneath, terminal joint as long as second. Hindwings 
with termen emarginate beneath produced apex ; 3 and 4 remote, 5 nearer 
6, 6 and 7 remote. 

A genus of wide distribution, more developed in Australia than else- 
where. 

2. M, oalamogana Meyr., Trans. N.Z. Inst. 1885, 163. 

Christchurch, Invercargill. Larva in seed -heads of Arutulo 
oonsptoua. 
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3. Aristotelia Hiib. 

Arisiofedm Hiib., Verz. 424 (1826) ; type, decaHeXla Hiib. iHochasta 
Meyr., Trans. N.Z. Inst, xviii, 163 (1886) ; type, paradestna Meyr. 
Basal joint of antennae without pecten. Labial palpi with second joint 
roughened beneath, terminal joint nearly as long, somewhat thickened. 
Forewings with 6 and 7 out of 8. Hindwings with termen ernarginate 
beneath acute apex ; 3 and 4 remote, 5 nearer 6 tlian 4, 6 and 7 remote. 
A large genus of general distribution. 

3. A. paradestna Meyr., Trans. N.Z. Inst. 1885, 163. 

Invercargill. 

4. Thiotricha Meyr. 

Thiotrlcha Meyr., Trans. N.Z. Inst, xviii, 164 (1886); type, 
fhoryhodes Meyr. 

Antennae in cJ with long fine ciliations, basal joint without pecten. 
Labial palpi with second joint smooth, terminal joint as long as second. 
Forewings with 4 absent, 6 out of 7 or separate, 8 absent. Hindwings 
with termen sinuate beneath pointed apex : 3 and 4 connate, 5 rather 
approximated, 6 and 7 stalked. 

Fairly well developed in the Indian and Australian regions. 

4. T. tetraplaila Meyr., Trans. N.Z. Inst. 1885, 164 

Whangarei, Dunedin, Lake Wakatipu. 

5. T, thxmfhodes Mevr., Trans. N.Z. Inst. 1885, 164. 

Wei 1 i ngton , C\\ ristchurch . 

5. Phthorimaea Meyr. 

Phthoriniaen Meyr., Fnt. M. Mag. xxxviii, 103 (1902) ; type, 
O'percAilella Zell. 

^|9|Basal joint of antennae without pecten. Labial palpi with second joint 
expanded wdth rough projecting scales beneath, terminal joint as long as 
second or shorter. Hindwings I or hardly over, with termen sinuate 
beneath acute apex ; 3 and 4 connate, 5 somewhat approximated, 6 and 7 
remote or approximated at base, posteriorly parallel. 

A very extensive genus of w'ide distribution. 

6. /^ opercnlella Zell., Zool. Bot. Ver. 1873, 262 : terreUa Walk., ('at. xxx, 

1024 {fnraeocc,) : solaneVa Boisd., .l.R. Soc. Centr. Hort. 1874, 713; 
Meyr., Trans, N.Z. Inst. 1885, 166. 

Taranaki, Napier, Nelson, (3iristchurch : a native of North 
America, now widely spread in Australia, Africa, and Europe. Larva 
in tubers of pot^ato {Solanum nigrum) ; very destructive. 

7. P. thffranla Meyr., Trans. N.Z. Inst. 1885, 167. 

Christchurch, Castle Hill. 

8. P. brotUophora Meyr., Trans. N.Z. Inst. 1885, 168. 

Christchurch, Invercargill. 

9. P. cheradias Meyr., Trans. N.Z. Inst. 1908, 12. 

Invercargill. 

10. P, glaucoterma Meyr., Trans. N.Z. Inst. 1910, 63. 

Invercargill. 

11. P, hippeis Meyr., Trane. Ent Soc. Lond. 1901, 573. 

Christchurch. 
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6. Gelechia HUb. 

Qdechin Hlib., Verz. 415 (1826) ; type, rhotnbeUa 8chiff. 

Basal joint of antennae without pecten. Labial palpi with second 
joint expanded, with rough projecting scales beneath, terminal joint as 
long as second or shorter. Hind wings over 1, termen somew'hat sinuate 
beneath apex ; 3 and 4 connate, 5 rather approximated, 6 and 7 approxi- 
mated at base or stalked, posteriorly diverging. 

A very large genus, principally characteristic of Europe, Africa, and 
America. 

12. (?. ftcheinatioa Meyr., Trans. N.Z. Inst. 1885, 168. 

Castle Hill, Bealey Biver. 

13. 0. parapleura Meyr., Trans. N.Z. Inst. 1885, 168. 

Bealey Biver. 

14. G. pha/retria Meyr., Trans. N.Z. Inst. 1885, 169. 

Castle Hill, Arthur’s Pass, Mount Arthur ; 2,500-4,000 ft. 

16. 0, mompkragnm Meyr., Trams. N.Z. Inst. 1885, 169. 

Hamilton, Napier, Wellington, Invercargill. 

16. G. lUhodea Me;p*., Trans. N.Z. Inst. 1885, 170. 

Castle Hill, Bealey Biver, Arthur’s Pass, Lake Wakatipu. 

7. Anisopiaca Meyr. 

Anisoplaca Meyr., Trans. N.Z. Inst, xviii, 171 (1886) ; type, 
ptyoptera Meyr. 

Basal joint of antennae without peoten. Labial palpi with second joint 
densely scaled, with rough projecting scales beneath towards apex, promi- 
nent below apex, terminal joint as long as second or longer, stout. Hind- 
wings over 1, termen hardly sinuate beneath obtuse apex ; 3 and 4 connate, 
6 approximated, 6 and 7 near and parallel on basal half, diverging 
posteriorly. 

Occurs also in South America and South Africa. 

17. A, acroiactyla Meyr., Trans. N.Z. Inst. 1906, 118. 

Invercargill. 

18. A, achyrota Meyr., Trans. N.Z, Inst. 1886, 170. 

Christchurch, Dunedin. Lake Wakatipu. 

19. A. ptyopf^a Meyr., Trans. N.Z. Inst, 1886, 171. 

Christchurch. 


2. COSMOPTBBYQIDAB. * 

Head smooth. Labial palpi long, recurved, acute. Maxillary palpi very 
short, appressed. Forewings with 16 furcate, 2 from near angle, 7 and 8 
stalked, 7 to costa. Hindwings lan^olate, 2-4 remote, parallel, 6 and 7 
basally approximated or stalked. 

A considerable family of general distribution, little represented in New 
Zealand. 

8. Pyroderces Herr.-Schftff. 

PymimxB Herr.-Schftil., Schmett. Bur. v, 47 (1864) ; type, ofgyro^ 
yremma Zell. 

Labial palpi very long, slender, terminal joint longer than second. Fore- 
wings without tufts ; 6 and 7 out of 8. 

Principally characteristic of the Indian and Australian r^ona. 
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20. P. ajypofitdla Walk., Cat. xxx, 1027 ; Meyr., Trans. N.Z. Inst. 1888, 

174. 

Auckland, Wellington. 

21. P. aeUotricha Meyr,, Trans. N.Z. Inst. 1888, 176. 

Hamilton ; also Kermadec Islands. 

22. P. anarithma Meyr., Trans. N.Z. Inst. 1888, 176. 

Taranaki, Napier, Palmerston, Masterton, Wanganui, Wellington ; 
also common in Australia. 


9. Limnoecia Staint. 

Limrwecia Staint., ('at. Brit. Tin. Suppl. 4 (1851) ; type, phragmitella 
Staint. 

Labial palpi very long, slender, terminal joint longer than second. Fore- 
wings without tufts, 6 separate. 

A genus of some extent, with the same distribution as Pyrodeices, 

23. L, phragmiiella Staint., Cat. Brit. Tin. Suppl. 4; Meyr., Trans. N.Z. 
Inst. 1888, 173. 

Hamilton ; also in Australia, Africa, and Europe. Probably of 
wide natural distribution, but it is very retired in habit and rarely 
captured, though easily bred in plenty. Larva in seed-heads of Typha, 


10. Zapyrastra Meyr. 

Zapyrastra Meyr., Trans. N.Z. Inst, xxi, 171 (1889) ; type, caUipham. 
Meyr. 

Labial palpi moderate, slender, terminal joint shorter than ^second. 
Forewings with slight tufts of scales; 6 separate, 9 absent. Hindwings 
with 6 and 6 stalked. 

The single species is perhaps Australian by origin. 

24. Z. caUiphana Meyr., Trans. N.Z. Inst. 1888, 172. 

Wellington, Christohurch, Bealey River. 


11. Microcolona Meyr. 

Miorocolona Meyr., Pror. Linn. Soc. N.6. Wales 1897, 370 (1897) ; 
type, charada Meyr. 

Labial palpi long, loosely scaled, terminal joint shorter than second. 
Forewinm with tufts of scales ; 4 absent, 6 out of 7 or absent. Hindwings 
with 3 acment, 4 usually absent. 

Fairly developed in Australian and Indian regions, but the species are 
easily overlooked, 

26. Af. eAorooto Meyr., Proc. Linn. Soc. N.S. Wales 1897, 374. 

Wellington, Nelson ; also in Australia, 

26. M. Umodea Meyr., Proc. Linn. Soc. N.S. Wales 1897, 372. 

Ohristehurch. 
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12. Syntomactis Meyt* 

Syntomactis Meyr., Trans. N.Z. Inst, xxi, 173 (1889) ; type, deama- 

tella Walk. ‘ 

Labial palpi long, second joint with projecting whorls of scales, terminal 
joint as long as second, roughened anteriorly. Forewings with tufts of 
scales ; 7 and 8 out of 6. 

A considerable genus, charac^teristic of Australia. 

27. S, deamutellii Walk., (Jat. xxix, (554 ; Meyr., Trans. N.Z. Inst. 1888, 173. 

(3iristrhurch, Invercargill. 

3. Ki^achistidak. 

Head smooth. Basal joint of antennae with pecten. Labial palpi 
moderate, curved, pointed. Maxillary palpi very short, appressed. Fore- 
wings with lb simple, 6 and 7 stalked 7 to costa, 8 out of 7 or absent. 
Hindwings lanceolate, 2-4 nearly parallel, 5 absent, 6 and 7 stalked, 

13. Elachista Treitsch. 

Elachista Treitsch., Schinett. Eur. ix (2), 177 (1833) ; type, bifmciella 

Treitsch. 

An extensive genus, widely distributed but principally knowui from 
Europe ; the species are often overlooked. Larvae mining in grasses. 

28. E. arehaeouotHa Meyr., Trans. N.Z. Inst. 1888, 179. 

Auckland, Wellington, Nelson, Dunedin. 

29. E. omhrodocu Meyr., Trans. N.Z. Inst. 1888, 179. 

Christchurch, Dunedin, Invercargill. 

30. E. exaula Meyr.. Trans. N.Z. Inst. 1888, 178. 

Mount Arthur (4, (XX) ft.), Mataura River. 

31. E. hdonoma Meyr,, Trans. N.Z. Inst. 1888, 178. 

Christchurch. 

32. E, thallophora Meyr., Trans. N.Z. Inst. 1888, 178. 

Christchurch (Kaiapoi), Mount Arthur (4,(XK) ft.). 

33. E, gerctsniia Meyr., Trans, N.Z. Inst. 1888, 177. 

Hamilton, Makat^oku, Invercargill ; also coniiiinn in Australia. 

34. E. nhdunnra Meyr., Trans, N.Z. Inst. 1888, 177. 

Hamilton ; also in Australia. 

4. Roythridak. 

Head smooth. Labial palpi moderate, curved, pointed. Maxillary palpi 
very short, appressed. Forewings with lb simple or short-furcate, 2 fioni 
angle, 6 and 7 stalked, 7 to costa, 8 absent. Hindwings lanceolate ; veins 
all separate, nearly parallel. 


14. Scythris Htib. 

Scythrid Httb., Verz. 414 (1826) ; type, chmopodieUa Hiib. 

A large genus, of general distribution, but more especially European. 

35. 8, epistr(da Meyr., Trans. N.Z. Inst. 1888, 161. 

Christchurch, Mount Arthur (4,5(X) ft.). 
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5. Oecophoridak. 

Head with appressed hairs. Labial palpi long, recurved, acute. Maxil- 
lary palpi very short, appressod. Forewings with 16 furcate, 2 from near 
angle, 7 and 8 stalked. Hindwings from trapezoidal -ovate, elongate-ovate, 
or ovate-lanceolate ; 3 and 4 connate, seldom approximated, 5-7 nearly 
parallel, rarely 6 and 7 stalked. 

A very large family, but especially characteristic of Australia and New 
Zealand ; it is also well developed elsewhere, but does not form nearly so 
large a proportion of the whole fauna as it d(*es in these two regions. It is 
very remarkable that under these circumstances the Australian and New 
Zealand representatives of the family are not at all nearly related together, 
and evidently do not proceed from an immediate common origin. 


Group A. Oecophoridea, 

Antennae in cJ regularly ciliated ; 7 of forew^ings to costa. 

15. Endrosis Hlib. 

Ehdrosis Hiib., Verz. 401 (1820) ; type, huieella Schilf. 

Hindwings ovate-lancecilate ; 5 absent. 

The single species is domestic and artificially introduced in many partes 
of the world, its origin being uncertain. 

30. E. lactsella. Schilf., Syst. Verz. 139; Meyr., Trans. N.Z. Inst. 1888, 
100; suhditella Walk., (.'at. xxix, 057. 

North and South Islands ; common in houses. Larva on seeds 
and dry refuse. 

16. Schiffermuelleria Hiib. 

Schiffermuelleria Hiib., Verz. 421 (1826) ; type, schaefferella Linn. 

Basal joint of antennae without pecten. Hindwings ovate-lanceolate. 
Moderately numerous ; chiefly confined to the Northern Hemisphere 

37. S, orthophama Meyr., Trans. Ent. Hoc. Lond. 1905, 243. 

Auckland, Nelson. 

17. Borkhausenia Hub. 

Borkhausenia Hiib., Verz. 420 (1826) ; type, minutella Linn. Crem- 
ttogeries Meyr., Trans, N.Z. Inst, xvi, 45 (1884) ; tvpe, oxyina 
Meyr. 

Basal joint of antennae with pecten. Hindwings elongate-ovate -or 
ovate-lanceolate. 

A large genus of general distribution, but proportionately more numerous 
in New 2^aland than anywhere else. The larvae probably feed on dry 
vegetable matter (bark, dead wood, dry leaves, &c.) rather than on growing 
plants; many of the species are (Mammon, and the larvae should not he 
difficult to find in spring. 

38. B, ohrysogramma Meyr., Trans. N.Z. Inst. 1883, 44. 

Wellington, Mount Arthur, Lake Wakatipu. 

39. B. loxoiia Meyr., Trans. Ent. Soc. Lond. 1905, 241. 

Wellington. 
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40. B, hoplodestna Meyr., Traan. N.Z. Inst. 1883, 44 ; Trans. Ent. Soc. 

Lend, 1901, 674. 

Rakaia, Ben Lomond. 

41. B. paratrimma Meyr., Trans. N.Z. In«t. 1909, 65. 

Invercargill. 

42. B, sidero^eta Meyr., Trans. N.Z. Inst. 1883, 43. 

Auckland, Wellington, Christchurch, Dunedin, Lake Wakatipu, 
Invercargill. 

43. B, melammma Me5rr., Trans. Ent. Soc. Loud. 1905, 240. 

Dunedin, Invercargill. 

44. B. mararU^i Meyr., Proc. Linn. Soc. N.S. Wales 1885, 791. 

Dunedin, Mount Earnslaw, Invercargill. 

45. B, thranias Meyr., Trans. Ent. Soc. Lend. 1905, 240. 

Whangarei. 

46. B. haram Meyr,, T**ans. N.Z. Inst. 1883, 40. 

Castle Hill, Bealey River. 

47. B. macarella Meyr., Trans. N.Z. Inst. 1883, 43. 

Wellington, Christchurch. 

48. B. anaema Meyr., Trans. N.Z. Inst. 1883, 42. 

Lake Wakatipu. 

49. B. apanthea Meyr., Trans. N.Z. Inst. 1883, 41. 

Hamilton, Cambridge. 

60. B. armigereUa Walk., Cat. xxix, 698 ; Meyr., Trans. N.Z. Inst. 1883, 
41 : actinias Meyr., Trans. Ent. Soc. Lond. 1901, 674. 

Wellington, Greymouth, Dunedin, Lake Wakatipu, Inveicargill. 

51. B. phar^nactia Meyr., Trans. Ent. Soc. Lond. 1906, 241. 

Mount Arthur. 

52. B. aperteUa Walk., Cat. xxix, 698 ; bifacieUa ibid. 810 ; oporaea Meyr.y 

Trans. N.Z. Inst. 1883, 40. 

Wellington, Mount Arthur, Castle Hill, Lake Wakatipu, Inver- 
cargill. 

63. B. eriphaea Mej’^r., Trans. N.Z. Inst. 1913, 107. 

Ben Lomond. 

54. B. phegophyUa Meyr., Trans. N.Z. Inst. 1883, 39. 

Lake Wakatipu. 

66. B. perichhra Meyr., Trans. N.Z. Inst. 1906, 119. 

Invercargill. 

66. B. basella Walk., Cat. xxviii, 492 ; Mep., Trans. N.Z. Inst. 1906, 119 : 

adempUUa Walk., Cat. xxix, 698. 

Wellington. 

67. B. pclitis Meyr., Trans. N.Z. Inst. 1887, 81. 

Wellington. 

58. B. pronephela Meyr., Trans. N.Z. Inst. 1906, 120. 

Invercargill. 

59. B. ehlaraddpha Meyr., Trans. Ent. Soc. Lond. 1905, 239. 

Wellington. 
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60. JB. aiderota Meyr., Trans. N.Z. Inst. 1887, 82. 

Mount Arthur, 4,000-4,600 ft. 

61. B. epiohaka Meyr., Proc, Linn. Soc. N.8. Wales 1885, 793. 

Arthur’s Pass. 

62. B, aphrontis Meyr., Trans. N.Z. Inst. 1883, 46. 

Arthur’s Pass, Mount Arthur. 

63. B. oxyim Meyr., Trans. N.Z. Inst. 1883, 45. 

Lake Wakatipu. 

64. B. manodonta Mevr., Trans. N.Z. Inst. 1910, 75; nigra Philp., Trans. 

N.Z. Tnst. 1913,* 120. 

Mount Holdsworth, Lake Wakatipu. 

65. B, nycteris Meyr., Trans. N.Z. Inst. 1889, 219 : ibid. 1910, 63. 

Wellington, Otira River, Invercargill. 

66. B, honwdoxa Meyr., Trans. N.Z. Tnst. 1883, 43. 

Lake Wakatipu. 

67. B. griaeata Butl., Proc. Zool, Soc. Loud. 1877, 405. 

I am now doubtful whether this is identical with any species 
known to me. 

68. B. innof^ella Walk., (^at. xxix, 652 ; griaealu Mevr., Trans. N.Z. Inst, 

1883, 39. 

Whangaroi, Auckland, Napier, Wellington, Nelson, Christchurch, 
Castle Hill, Dunedin, Invercargill. 

69. B. brachyactm Meyr., Trans, N.Z. Inst. 1908, 13. 

Invercargill. 

70. B. penthalea Meyr., Trans. Ent. Soc. Loud. 1906, 239. 

Wellington. 

11, B. oemhrias Meyr., Trans. N.Z. Inst. 1908, 13. 

Invercargill. 

72. B, JtenUnwohla Meyr., Trans. N.Z. Inst. 1883, 38. 

Hamilton, Cambridge, Napier, Wellington. 

73. B, amnopia Meyr., Trans. N.Z. Inst. 1909, 65 ; ibid. 1910, 66. 

Invercargill. 

74. B. plagiateUa Walk., Cat. xxviii, 485 ; Meyr., Trans. N.Z. Inst. 1910, 

64 : contextella Walk., Cat. xxix, 656. 

Wellington, Nelson, Otira River. 

76. B, erotala n. sp. ; corUexteUa Me 3 rr. (nec Walk.), Trans. N.Z. Inst. 1883^ 
37 ; ibid. 1910, 64. 

Christchurch, Dunedin, Invercargill, Lake Wakatipu. 

76. JB. epimylia Meyr., Trans. N.Z. Inst. 1883, 36. 

Nelson, Bealev River, Castle Hill. 

77. B, ohlorUia Meyr., Trans. N.Z. Inst. 1883, 36. 

Wellington, Lake Wakatipu. 

78. B, letharga Meyr., Trans. N.Z. Inst. 1883, 36. 

Dunedin. 

79. B. aaphaUia Meyr., Trans. N.Z. Inst. 1910, 65. 

Central Otago (?). 
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8(). B, scholaeti Meyr., Trans N.Z. In«t. J883, 35. 

Whangarei, WoJlin^on. Nelson, Christchurch, Dunedin, Jnver- 
caiyill. Larva in a Huhterranean t/ui)e on roots of trees. 

81. pse^idospretelh Staint., Vat. Brit. Tin. 14; Mevr., Trans. N.Z. 
Inst. 1883, 34. 

North and South Islands, Chatham Islands : common in houses ; 
introduced from Europe, but of doubtful origin. Larva on seeds 
and dry refuse 

18. Compsistis Meyr. 

Compsiatis Mevr., Trans. N.Z. Inst, xx, 89 (J888) ; tvpt‘, bifavivUa 
Walk. 

Antennae as long as forewings, basal joint without pecten. Hind wings 
elongate-ovate. 

Endemic. 

82. C, hifacielUi Walk., Cat. xxix, 657 ; Meyr., Trans. N.Z. Inst. 1887, 90. 

Wliangarei, Auckland, Wellington. 

19. Thamnosara Meyr. 

Thumtiomra Meyr., Trans. N.Z, Inst, xvi, 27 (1884) ; type, snbliidUt 
Walk. 

Basal joint of antennae without pecten. Sec^ond joint of labial })alpi 
with projecting tuft of scales beneath. Hindwings elongate-ovate. 

Also endemic. 

83. T. snhlifella Walk., Cat. xxix,. 654 ; ahirinta Mevr., Trans. N.Z. Inst. 

1883, 27. 

Whangarei, Wellington, Christchurch, Mount Arthur (to 4,(KK) ft.). 

20. Gymnobathra Meyr. 

Gymvobathm Meyr., Proc. Linn. Soc. N.8. Wales vii, 425 (1883) ; 
typey Jiamd-ella Walk. * 

Basal joint of antennae without pecten. Forewings with 2 rather 
remot<e from angle. Hindwings elongate-ovate. 

Endemic. 

84. G. philudelj)h4i Meyr., Trans. N.Z. Inst. 1883, 33. 

Mount Hutt. 

85. G. hyeiodea Meyr., Trans. N.Z. Inst. 1883, 32. 

Kaeo, Wellington. 

86. G. habropia Meyr., Trans. N.Z. Inst. 1887, 80. 

Nelson. 

87. G. harnatdla Walk., Cat. xxix, 700; Meyr., Trans. N.Z. Inst. 1883, 31. 

Nelson, Christchurch, Akaroa. 

88. G, Jlavidella Cat. xxix, 656 ; Meyr., Trans. N.Z. Inst. 1883, 31 : 

iditdla Feld., Reis. Nov. pi, cxI, 46. 

Whangarei, Auckland, Taranaki, Wellington, Nelson, Christchurch. 

89. G, sarcoxantha Meyi\, Trans. N.Z. Inst. 1883, 29. 

Christchurch, Dunedin. 
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90. G. coarctatdla Walk., (^at. xxix, 768 ; Meyr., Trans. N.Z. Inst. 1883, 28. 

Wellington, Nelson, ('astle Hill. 

91. G. parca Butl., Proc. Zool. Soe. Lond. 1877, 405 ; Meyr., Trans. N.Z^ 

Inst. 1883, 29 ; limhata Butl.. (^ist. Ent. ii, 560 (1880). 

WelUnj^ton, (’hristchurch. Lake Wakatipu, Inverearpll. 

92. ff. calliploca Meyr., Trans. N.Z. Inst. 1883, 30. 

W ell i nj? ton , I)n nedin . 

93. G. hryanla Meyr., Trans. Ent. Soc. Lond. 1905, 238. 

Wellington. 

94. G. thetodes Meyr., Trans. Ent. 800. Lond. 1901, 574. 

Akaroa, Oakley. 

95. G, tholodella Meyr., Trans. N.Z. Inst. 1883, ;10. 

Hamilton, Palmerston, Oliristcliurch, Dunedin. 

96. G. owphalota Meyr., Trans. N.Z. Inst. 1887, 81. 

Wellington. (Uiristcliiircli, Lake Wakatipu. 


21. Aochleta Meyr. 

Aochleta Meyr., l*roc. Linn. 80c. N.S. Wales vii, 425 (1883) ; type^ 
psych ra Meyr. 

Basal joint of antennae without peeten. Second joint of lahial palpi 
with rough projecting scales towards apex beneath. Forewings with 2 
remote from angle. Ilirtdwings trapezoidal-ovate. 

Endemic. 

97. A. psychra Mevr., Trans. N.Z. Inst. 1883, 21. 

Castle Kin. 


22. Izatha Walk. 

Izatha Walk., Cat. xxix, 786 (1864) ; type, altaciella Walk. Sewio- 
cosma Meyr., Proc. Linn. Soc. N.S. Wales vii, 424 (1883) ; type, 
peroneanella Walk. 

Basal joint of antennae without peeten. Terminal joint of labial palpi 
w4th median 8cale-pn»jection posteriorly. Forewings with tufts of scales ; 
2 remote from angle. Hind wings trapezoidal-ovate, 5 bent and approxi- 
mated to 4 at base. 

Endemic. 

98. I. peroneanella Walk., Cal. xxix, 658; Meyr., Trans. N.Z. Inst. 1883, 

22 : Mmiella Walk., Cat. xxix, 769 : (?) adapertclla ibid. 653: hutfonii 
Butl., Cist. Ent. ii, 511 : wystis Meyr., Trans. N.Z. Inst. 1887, 79. 

Auckland, Hamilton, Napier, Wellington, Nelson, Christchurch,. 
Dunedin. 

99. I, picareUa Walk., Cat. xxix, 699; Meyr., Trans. N.Z. Inst. 1883, 23: 

teras Feld., Reis. Nov. pi. cxI, 28. 

Wellington, Dunedin, Invercargill. 

100. /. balanophora Meyr., Trans. Ent. Soc. Lond. 1897, 389. 

Wellington. 

101. /. apodoxa Meyr., Trans. N.Z. Inst. 1887, 79. 

Wellington. 
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102 /. caustopa Meyr., Trans. N.Z. Inst. 1891, 219. 

Wellington. 

103. L attactdla Walk., Cat. xxix, 787 ; piatyptera Meyr., Trans. N.Z. Inst. 

1887, 80. 

Wellington. Larva under bark of Elaeocarpm deniattfs, 

104. I. oapioaeUa Walk., Cat. xxx, 1028. 

Ohakune. 

105. I. metaddla Meyr., Trans. Ent. Soc. Lond. 1905, 238 ; ^)ermitis Meyr., 

Trans. N.Z. Inst. 1908, 14. 

Wellington. 

106. /. epijflMnea Meyr., Trans. N.Z. Inst. 1883, 24. 

Wellington. 

107. /. prasophyta Meyr., Trans. N.Z. Inst. 1883, 25. 

Taranaki, Wellington. 

108. I. auatera Meyr., Trans. N.Z. Inst. 1883, 25. 

Whangarei, Wellington. 

109. /. oonvuUeUa Walk., Cat. xxix, 656 ; paramara Meyr., Trans. N.Z. 

Inst. 1891, 219. 

Wellington. 

Oroup B. Etdechriades, 

Antennae in ^ regularly ciliated ; 7 of forewings to apex. 

23. Trachypepla Meyr. 

Traohypepla Meyr., Proc. Linn. Soc. N.8. Wales vii, 423 (1883) ; 
type, eurylew)oUL Meyr. Ziroaaris Meyr., Trans. N.Z. Inst, xlii, 
66 (1910) ; tjrpe, aniorbas Meyr. 

Basal joint of antennae with pecten. Thorax crested or smooth. Pore- 
wings with tufts of scales. Hindwings elongate-ovate. 

Besides the following, there are several Australian species. 

110. T. leucoplanelis Meyr., Trans. N.Z. Inst. 1883, 14. 

Auckland, Hamilton, Wellington, Mount Arthur (tp 3,000 ft.), 
Otira River. 

111. T. euryleucata Me 5 rr., Trans, N.Z. Inst. 1883, 14. 

Kaeo, Auckland, Cambridge, Wellington, Dunedin. 

112. T, conapiouella Walk., Cat, xxix, 651 ; Meyr., Trans. N.Z. Inst. 1883, 

15 : taongella Feld., Reis. Nov. pi. cxl, 45. 

Wellington, Christchuroh. 

113. r. amphileuca Meyr., Trans. N.Z. Inst. 1913, 107. 

Wainuiomata. 

114. T. hieropis Meyr., Trans. N.Z. Inst. 1891, 218. 

Wellington. 

115. T, gdkmaa Me^., Trans. N.Z. Inst. 1883, 17. 

Whangmi, Hamilton, Wellington, Bealey River. 

1 16. T. apairtod^ Meyr., Trans. N.Z. Inst. 1883, 16. 

Wellington. 

117. 7. inyemta Meyr., Trans. N.Z. Inst. 1910, 65. 

Otira River. 
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118. r. owUirUella Walk.) Cat. xxix, 657 ; nycUrpia Me 3 rr.) Trans. N.Z. Inst. 

1883, 16. 

Auckland, Wellington, Nelson, Christchurch, Dunedin, Lake 
Wakatipu. 

119. T. protochlora Meyr., Trans. N.Z. Inst. 1883, 18. 

Palmerston, Wellington, Otira River, Invercaigill. 

120. r. aapidephora Meyr., Trans. N.Z. Inst. 1883, 19. 

Wellington, Nelson, Mount Arthur (to 3,200 ft.), Christchurch, 
Dunedin. 

121. T, importuna Meyr., Trans. N.Z. Inst. 1913, 108. ^ 

Wellington, Ohakune. 

122. T. vinaria Meyr., Trans. N.Z. Inst. 1913, 108. 

Qreymouth, Otira River. 

123. T. lichenodes Meyr., Trans. N.Z. Inst. 1883, 20; ibid. 1910, 66. 

Wellington, Nelson, Otira River, Bealey River. 

124. T. anastrella Meyr., Trans. N.Z. Inst. 1883, 19. 

Wellington, Nelson, Otira River, Christchurch, Dunedin, Inver- 
cargill. 

126. T. amorbas Meyr., Trans. N.Z. Inst. 1909, 66 ; ibid. 1910, 66. 

Broken River, Lake Wakatipu. 

126. T. phaeoptila Meyr., Trans. Ent. Soc. Lund. 1905, 236. 

Mangaterere River. 

127. T. lathriopa Meyr., Trans. Ent. Soc. Lund. 1905, 237. 

Wellington, Nelson, Mount Arthur. 


24. Atomotricha Meyr. 

Atomotricha Meyr., Proc. Linn. Soc. N.8. Wales vii, 423 (1883) ; type, 
ommatias Meyr. Brachyaara Meyr., Proc. Lbn. Soc. N.8. Wales 
vii, 424 (1883) ; type, aonUda Butl. 

Antennae in d with whorls of long cilia, basal joint with pecten. Thorax 
smooth. Forewings with small tufts of scales. Hindwings elongate-ovate. 
WiMB in $ usually abbreviated or aborted. 

Endemic. 

128. A. aordida Butl., Proc. Zool. Soc. Lond. 1877, 405 ; Mep., Trans. N.Z. 

Inst. 1883, 11 ; ibid. 1913, 110. 

Christchurch. 

129. i4. oeoonoma Meyr., Trans. N.Z. Inst. 1913, 110. 

Wellington. 

130. A, verauta Meyr., Trans. N.Z. Inst. 1913, 109. 

Wellington. 

131. A. ekioronoia Meyr., Trans. N.Z. Inst. 1913, 110. 

Invercargill. 

132. A. omnuUiaa Meyr., Trans. N.Z. Inst. 1883, 10 ; ibid. 1913, 109. 

Christchurch. 

133. A. exaofna^ Meyr., Trans N.Z. Inst. 1912, 26. 

Ohakune. 
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184. A. colligatella Walk., Cat. xxix, 768. 

North Island (?)• 

136. A. isogama Meyr., Trans. N.Z. Inst. 1908, 13; ibid. 1913, 109. 
Wellington , (Ire vmo u t h . 

25. Barea Walk. 

Barea Walk., ('at. xxix, 819 (1864) ; type, comignatella Walk. 
Phloeopola Meyr., Proc. Linn. Soe. N.R. Wales vii, 423 (1883) ; 
type, Gonjusella Walk. 

Basal j^jint of antennae without pecten. Thorax with strong crest. 
Foiewings without tufts. Hindwings elongate-ovato. 

A considerable Australian genus. The larvae probably feed in bark of 
trees. 

136. B. diiiocofttna Meyr., Proc. Linn. Boc. N.8. Wales 1883, 349; Trans. 

N.Z. Inst. 1883,‘l2. 

Wellington. 

137. B. co7iJi(sella Walk., ('at. xxix, 682; Meyr., Broc. Linn. Soc. N.S. 

Wales 1883, 354. 

Wellington, Levin. Probably a recent introduction from south- 
east Australia, where it is common, attached to Eucalyptiia. 

26. Eulechria Meyr. 

Eulechria Meyr., Proc. Linn. Soc. N.S. Wales vii, 508 (1883) ; type, 
exanimis Meyr. 

Basal joint of antennae with pecten. 'Diorax smooth. Forewings with- 
out tufts. Hindwings elongate-ovate. 

A very large Australian genus. 

138. E. photi7iella Meyr., Proc. Linn. Soc. N.S. Wales 1882, 541 ; Trans. 

N.Z. Inst. 1883*, 9. 

Wellington, Mount Arthur (to 4,000 ft,), Otira River. 

139. E. zophoessa Meyr., Pror\ Linn. Soc. N.S. Wales 1882, 615; Trans. 

N.Z. Inst. 1883, 8. 

Wellington. 

Orotip C. Philobotides, 

Antennae in cJ regularly ciliated ; 7 of forewings to termen. 

27. Oxythecta Meyr. 

Oxythecta Meyr., Proc. Linn. Soc. N.S. Wales vii, 422 (1883) ; type, 
acceptella Walk. 

Basal joint of antennae with pecten. Second joint of labial palpi ex- 
panded, with scales beneath on posterior half and rough towards apex, 
terminal joint as long as second. Hindwings elongate-oyate or ovate- 
lanceolate. 

An Australian genus of a few species. 

140. 0. aTMtrina Meyr., Trans. N.Z. Inst. 1913, 107. 

Ben Lomond. 
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28. Philobota Meyr. 

Philohota Meyr., Proc. Linn, Hoo. N.S. Wales vii, 422 (1883) ; type, 
arabdUi, Newm. 

Basal joint of antennae with pecten. Second joint of labial palpi with 
appreflsed scales, somewhat loose towards apex beneath, terminal joint 
shorter than second. Hindwings elongate-ovat-e. 

A very large Australian genus, already including about 250 species. 

141. P, aXetis Meyr., Trans. Ent. Sew. l^ond. 1905, 235. 

Arthur’s Pass. 

142. P. atnenena Meyr., Trans. N.Z. Inst. 1887, 78. 

Arthur’s Pass (4,700 ft.), Mount Arthur (4,000 ft.). 


Grotr/t D. Defnemiruidf^s. 

Antennae in S simple or shortly and irregularly (uliatod. 

29. Nymphostola Meyr. 

Nymyhostoh Meyr., J*roc. Linn. Soe. N.S. Wales vii, 491 (1883); 
type, galactina Feld. 

Basal joint of antennae without pecten. Second joint of labial palpi 
with short triangular tuft of scales at apex beneath. Forowings with 7 to 
apex. Hindwings ovate, 5 bent and approximated to 4 at base. 

Endemic. 

143. N. galacMm Feld., Keis. Nov. pi. cxl, 34 ; Mevr., Trans. N.Z. Inst. 

1883, 6. . ! . 

Hamilton, Wellington, flreymouth, Otira Rivei', Dunedin. Larva 
on Myrtua. 

30. Proteodes Meyr. 

Proteodea Meyr.,* Pjoc. Linn. 8oc. N.B. Wales vii, 492 (1883) ; type, 
carnifex Butl. 

Basal joint of antennae without pecten. Second joint of labial palpi 
with appressed scales, somewhat rough beneath. Forewings with 7 to apex. 
Hindwings ovate, 5 bent and approximated to 4 at base. 

Endemic. 

144. P. oamijex Butl., Proc. Zool. Soc. Lond. 1877, 406; Meyr., Trans. 

N.Z. Inst. 1883, 7 : rujoaparsa Butl., Proc. Zool. Soc. Lond. 1877. 406. 

Christchurch, Mount Hutt, Castle Hill, Arthur’s Pass, Lake Waka- 
tipu. Larva on Fagns solandri and probably other trees or shrubs. 

146. P. profunda Meyr., Trans. Ent. Soc. Lond. 1905, 236. 

Mount Holdsworth (2,000 ft.). 

31. Lathicrossa Meyr. 

L(Uhioro8Ba Meyr., Trans. N.Z. Inst, xvi, 26 (1884); type, kuoo- 
centra Meyr. 

Basal joint of antennae without pecten. Second joint of labial palpi 
thickened with appressed scales. Thorax crested. Fore wings with 7 to 
costa. Hindwings trapezoidal-ovate. 

Endemic. 
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Tramaeiioni. 


146. L. leucocentra Meyr., Trans. N.Z. Inst. 1883, 26. 

Whangarei, Auckland, Wellington, Dunedin. 

32. Cryptolechia Zell. 

Oryptokchia Zell., Lep. Micr. Caffr. 106 (1852) ; type, st/ramineUa 
Zell. Phaeosaoes Meyr., Trans. N.Z. Inst, xviii, 171 (1886) ; 
type, apocrypta Meyr. LeptoBoees Meyr., Trans. N.Z. Inst, xx, 
77 (1888) ; type, callixyla Meyr. 

Basal joint of antennae without pecten. Second joint of labial palpi 
with appressed scales. Thorax smooth. Fore wings with 7 to costa or apex. 
TTindwings trapezoidal -ovate. 

A considerable genus of wide distribution. 

147. C. callixyla Mep*., Trans. N.Z. Inst. 1887, 78. 

Whangarei, Nelson. 

148. C. aemnodea Meyr., Trans. N.Z. Inst. 1910, 75. 

Mount Arthur (4,200 ft.). 

149. C. apocrypia Meyr., Trans. N.Z. Inst. 1886, 172. 

Christchurch, Dunedin, Lake Wakatipu, Invercargill. 

160. 0. liochroa Meyr., Trans. N.Z. Inst. 1890, 98. 

Wellington, Otira River, Lake Wakatipu, Invercargill. 

161. C. compsotypa Meyr., Trans. N.Z. Inat. 1885, 172. 

Whangarei, Auckland, Hamilton. 

33. Symmoca Hhb. 

Symmooa Hiib., Verz. 403 (1826) ; type, signeUa Httb. Oegooonia 
Staint., Ins. Brit. Tin. 163 (1864) ; type, quadripuncta Haw. 

Basal joint of antennae without pecten. Second joint of labial palpi 
with apnressed scales. Thorax smooth. Forewings with 7 to costa. Hind- 
wings elongate-ovate, 6 and 7 stalked. 

A genus of some extent, chiefly European. The following species must 
be an accidental introduction. 

152. S, quadripuncta Haw., Lep. Brit. 567 ; Meyr., Handb. Brit. Lep. 611. 

Nelimn. Widely distributed in Europe, attached to neighbour- 
hood of houses, but larval habits not known. 

34. Eutoma Meyr. 

Eutorna Meyr., Trans. N.Z. Inst, xxi, 157 (1889) ; type, caryoohroa 
Me3rr. 

Basal joint of antennae without pecten. Second joint of labial palpi 
thiokened with dense appressed scales. Thorax smooth. Forewings with 
6 to apex. Hindwings efonmte-ovate ; 3 and 4 separate, 5 bent. 

Contains about a dozen Australian species and one Indian. 

163. E. cafyoohfoaVhyr., Tr^. N.Z. Inst. 1888, 168. 

C^tk BiH, Dunedin, Lake Wakatipu, Invercargill. 

154. B, aymmarfdia Meyr., Trans. N.Z. Inat. 1888, 168. 

Whangarei, Hamilton, Palmerston, Napier, Christchurch, Dun- 
edin, Invercargill. 
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Mbyriok. — Revision of New Zealand Tineina. 

6. Xyloryotidab. 

Head with loosely appresaed scales. Labial palpi long, recurved, acute. 
Maxillary palpi very short, appresaed. Forewings with 2 remote from 
angle, 7 and 8 stalked or separate. Hindwings broadly trapezoidal, apex 
obtuse, tennen faintly sinuate ; 3 and 4 connate, 5 rather approximated, 
6 and 7 approximated or stalked. 

A large family, chiefly found in the Boutliern Hemisphere and Indian 
regions ; most numerous in Soutli America. 

35. Scieropepla Meyr. 

Sderopepla Meyr,, Trans. N.Z. Inst, xviii, 165 (1886) ; type, typhicola 
Meyr. 

Forewings with 7 and 8 stalked, 7 to costa. 

A small Australian genus. 

156. S. typhioola Meyr., Trans. N.Z. Inst. 1886, 165. 

Christchurch ; also occurs in south-east Australia, which is 
probably its home. Larva in seed-heads and stems of Typha, 


36. Agriophara Ros. 

Agriophara Ros., Ann. Mag. Nat. Hist. (6) xvi, 439 (1885) ; type, 
dnerosa Ros. Hypewyntis Meyr., Trans. Ent. Soc. Lond. 1897, 
389 ; t 3 rpe, oorioopa Meyr. 

Forewings with 7 and 8 separate, 7 to apex. 

Includes a moderate number of Australian and Indian species. 

166. A, oorioopa Meyr,, Trans. Ent. Soc. Lond. 1897, 389. 

Wellington, Oreymouth. 


7. Hbliodinidae. 

Head smooth. Basal joint of antennae without pecten. Labial palpi 
long, recurved, slender, acute. Maxillary palpi rudimentary or obsolete. 
Posterior legs raised from sur&boe in repose, tarsi with whorls of bristles 
at apex of basal joints. Forewings with 7 and 8 separate or stalked. Hind- 
wings lanceolate, 2-^ remote. 

A oonsiderable family, chieiy tropical. 

37. Caiicotis Meyr. 

OdUooUs Meyr., Trans. N.Z. Inst, xxi, 170 (1889) ; t 3 rpe, orueifera 

Basal joint of antennae diluted to form an eye-cap. Hindwings with 4 
absent. 

Also occurs in Australia and the Seychelles (probably the Malayan 
region). 


157. C. oruoifera Meyr., Trans. N.Z. Inst. 1888, 170. 

Taranfki, Palmerston ; occurs also in eastern Australia. Larva 
in fruotUmtion of staf^om fsm (Platiyoerium). 
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38. VaniceUi Walk. 

Vanicela Walk., Cat. xxx, 1039 (1864) ; type, disjuncteUa Walk. 

Antennae in ^ with long ciliations, basal joint dilated to form an eye-oap. 
Anterior legs thickened with scales. Hindwings with 4 present. 

There are three other species in eastern Australia. 

158. F. disjunctdla Walk., Cat. xxx, 1039 ; Meyr., Trans. N.Z. Inst. 1888, 

166. 

Whangarei, Auckland, Taranaki, Palmerston, Masteii/on, Wei* 
lington, Nelson. 

39. Stathmopoda Staint. 

‘ SUUJmopoda Staint., Ins. Brit. Tin. 227 (1854) ; type, pedella Linn. 
Boocara Butl., Cist. Ent. ii, 562 (1880) ; type, skelloni Butl. 

Antennae in cj with long ciliations. Hindwings with 4 present. 

A large genus, especially characteristic of the Indian and Australian 
regions. 

159. S. cammora Meyr., Trans. N.Z. Inst. 1889, 219. 

Wellington. 

160. S, campyhcha Meyr., Trans. N.Z. Inst. 1888, 168. 

Wellington^ Dunedin. 

161. S, holoohra Meyr., Trans. N.Z. Inst. 1888, 168. 

Wellington. 

162. S.fusilis Meyr., Trans. N.Z. Inst. 1913, 111. 

Wellington. 

163. S. phlegyra Meyr., Trans. N.Z. Inst. 1888, 168. 

Kaeo, Auckland, Taranaki, Palmerston, Wanganui, Wellington. ’ 

164. S. skeUoni Butl., Cist. Ent. ii, 562 ; Meyr., Trans. N.Z. Inst. 1888; 169. 

Taranaki, Palmerston, Wellington, Blenheim, Nelson, ( ’hristchurch, 
Dunedin, Lake Wakatipu, Invercargill. 

165. S. aposema Meyr., Trans. Ent. Soc. Lond. 1901, 575. 

. Auckland. 

166. S. plumbifixia Meyr., Trans. N.Z. Inst. 1910, 75. 

Invercargill. 

167. S, mysteriastis Trans. Ent. Soc. Lond. 1901, 675. 

Auckland, Wellington. 

40. Pachyrhabda Meyr. 

Pachyrhabda Meyr., Proc. Linn. Soc. N.8. Wales xxii, 312 (1897); 
type, steropodes Meyr. 

Antennae in 3 fltout, simple. Hindwings with 4 absent. 

Includes a few species from India, Australia and Africa. 

168. P, epichlora Meyr., Trans. N.Z. Inst. 1888, 169. 

Auckland, Wellington, Otira River. 

169. P. afdimma Meyr., Trans. N.Z. Inst. 1909. 72. 

Kermadec Islands. This widely distributed species, which ranges- 
from India to eastern Australia, may perhaps occur in the North 
Island. 
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41. Thylacosceles Meyr. 

Thylacoscelea Meyr., Trana. N.Z. Inat. xxi, J71 (1889); type, acn- 
dofnima Meyr. 

Antennae in stout, simple, rosterior tibiae with triangular tuft of 
scales on posterior half. Hind wings with 4 present. 

Besides the following there are two species from (l^eylon. 

170. T. a^cridominia Meyr., Trans. N.Z. inst. 1888, 171. 

Wellington. 

8. AEOKKlAJiAK. 

Head with appressed scales. Antennae dilated on apical half. Labial 
palpi moderately long, curved, ascending, terminal joint short, pointed. 
Maxillary palpi rudimentary. Forewings with 7 and 8 stalked. Hindwings 
elongate -ovate, 5 absent, (5 and 7 nearly parallel, 8 concealed in rolled costa. 

A rather considerable family, principally inhabiting the Northern 
Hemisphere. 

42. Trochilium Scop. 

Authorities disagi-ee as to the proper name for this genus ; many use 
Scsia Fab., but, as this is employed by others in quite a different sense, it 
seems better to use the name Trochilium as less liable to misinterpretation. 

171. T. tipulijorme (Jlerck, Icon. pi. ix, I ; Meyr., Trans. N.Z. Inst. 1889, 

214. 

Nelson, Christchurch. Dunedin ; introduced artificially from 
Europe. Larva in stems of garden currant (Ribes), 

9. (tLYPH1PTKHY(}T1)AE. 

Head with appressed scales. Basal joint of antennae without pecl/en. 
Labial palpi moderate, curved, ascending, terminal joint compressed, 
pointed or obtuse. Maxillary palpi rudimentary. Forewings with '7 and 8 
aepai’ate or stalked. Hindwings ovate or elongate-ovate ; 3 and 4 connate, 
5- 7 somewhat approximated towards base or nearly parallel. 

A considerable family, more especially characteristic of the eifuatorial 
region and Southern Hemisphere, except Africa. 

43. Coridomorpha Meyr. 

Coridoniorphu Meyr., Trans. N.Z. Inst, xlvi, 111 (1914); type, Stella 
Meyr. 

Basal half of antennae thic kened with dense scales. Labial palpi long, 
second joint with appressed scales, terminal joint shorter, acute. Forewings 
with 7 and 8 stalked, 7 to costa. 

Endemic. 

172. C, Stella Meyr., Trans. N.Z. Inst. 1913, 111. 

Auckland, Wellington. 

44. Hierodoris Meyr. 

Hierodoris Meyr., Exot. Micr. i, 41 (1912); type, iophanes Meyr. 
Labial palpi with appressed scales, terminal joint shorter than second, 
pointed. Forewings with 7 absent. 

Endemic. 

178. H, iophanes Meyr., Exot. Micr. i, 42 ; Trans, N.Z. Inst, 1912, 27. 
Wellington. 
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45. H^iiostibet Zelh 

Hdioatibes Zell., Verb. Zool.-bot. Oes. Wien xxiv, 434 (1874) ; 
type, tnathewi Zell. 

Labial palpi with appreaaed flcales, terminal joint shorter than second^ 
aoute. Forewings with 7 and 8 stalked, 7 to a|>ex. 

Besides the following only one Chilian species is known. 

174. H, oaUiajH^a Meyr., Exot. Micr. i, 41 ; Trans. N.Z. Inst. 1912, 27. 
Wellington. 

176. H, dectrica Meyr., Trans. N.Z. Inst. 1888, 167. 

Nelson, Mount Arthur (4,700 ft.), Invercargill, Lake Tekapo. 

176. H. atychiaidea Butl., Proc. 2k>ol. Soc. Lond. 1877, 406, pi. xliii, 14; 

Meyr., Trans. N.Z. Inst. 1887, 83. 

Whangarei, Hamilton, Wellington, Christchurch. 

177. H. Ulita Feld., Reis. Nov. pi. cxl, 32 ; Me 3 rr., Trans. N.Z. Inst. 1887, 83. 

Nelson, Dunedin. 

46. Simaethis Leach. 

Simaethia Leach, Edin. Encycl. ix, 136 (1816) ; tyw, Jabriciana Linn. 
Labial palpi with second joint more or less roughly scaled, terminal 
joint shorter, thickened with scales, obtuse. Forewings with 7 to termen. 

A considerable genus, most numerous within the tropics. 

178. 8. exocha Meyr., Trans. N.Z. Inst. 1906, 121. 

Lake Wakatipu. 

179. 8, zomeuta Meyr., Trans. N.Z. Inst. 1911, 121. 

Mount Arthur (4,600 ft.). 

180. 8. oombinatana Walk., Cat. xxviii, 456 ; Meyr., Proc. Linn. 8oc. N.S. 

Wales 1880, 213 ; Huds., Ent. M. Mag. 1890, 22 : ahatitella Walk., 
Cat. XXX, 997. 

Wellington. Larva on 8eneoio beUidioidea. 

181. S, oolpota Meyr., Trans. N.Z. Inst. 1910, 67. 

Invercargill. 

182. 8. ioohondra Me)rr., Trans. N.Z. Inst. 1910, 77. 

Mount Holdsworth (3,000 ft.). 

183. 8. aywbolaea Meyr., Trans. N.Z. Inst. 1887, 85. 

Arthur’s Pass. 

184. 8, miniatra Meyr., Trans. N.Z. Inst. 1911, 121, 

Mount Holdsworth. 

186. 8. marmarea Meyr., Trans. N.Z. Inst. 1887, 86. 

Lake Wakatipu. 

186. 8. analoga Meyr., Trans. N.Z. Inst. 1911, 122. 

Mount Arthur (4,000 ft.). 

187. 8, miorolMia Keyr., Trans. N.Z. Inst. 1887, 84 ; ibid. 1911, 122. 

Oasde Hill, Arthur’s Pass. 

188. 8, antigrapha Meyr., Trans. N.Z. Inst. 1910, 76. 

Wellington. 

189. 8. baringera Meyr., Trans. N.Z. Inst. 1914,203. 

Hunter Mountains. 
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47. Choreutis Hiib. 

Choreutia Hiib., Verz. 373 (1826) ; type, myUerana Fab. 

Labial palpi with second joint roughly tufted, terminal joint slender, 
pointed. Forewings with 7 to termen. 

Chieiiy American and Indo-Malayan, ranging into Australia and Europe. 

190. C\ hjerkandreUa Thimb., Diss. Ent. i, 36, pi. iii, 23, 24 ; Meyr., Proc. 

Linn. Soc. N.S. Wales 1880, 215. 

Kaeo, Whangarei, Hamilton, Taranaki, Palmerston, Napier, Nelson. A 
cosmopolitan species. Larva on thistle (Carduus) and other Compoaitae. 

48. Pantosperma Meyr. 

Pantoaperrna Meyr,, Trans. N.Z. Inst, xx, 89 (1888) ; type, holocluilca 
Meyr. 

Antennae almost as long as forewings. Labial palpi with appressed 
scales, slightly rough anteriorly, terminal joint as long as second, pointed. 
Forewings with 7 and 8 stalked, 7 to termen. Hind wings lanceolate. 
Endemic. 

191. P, liolochalca Meyr., Trans. N.Z. Inst. 1887, 89. 

Makatoku, Wellington. 

49. Gl3rphipter3rz Hub. 

Glyphipteryx Htib., Verz. 421 (1826) ; type, thraaonella Scop. Phry- 
ganoatola Meyr., Proc. Linn. Soc. N.S. Wales 1880, 248 ; type, 
droaopha^ Meyr. Ciroioa Meyr., Trans. N.Z. Inst, xx, 88 (1888) ; 
type, eionophora Meyr. 

Labial palpi with second joint loosely or roughly scaled in whorls, some- 
times tufted, terminal joint compressed, roughened, pointed. Forewings 
with 7 to termen, 7 and 8 sometimes stalked. 

A large cosmopolitan genus, but especially well represented in Australia 
and New Zealand, very scantily in Europe, Africa, and North America. 

192. G. donophora Meyr., Trans. N.Z. Inst. 1887, 88. 

Christchurch, Dunedin. 

193. G. xeatobda Meyr., Trans. N.Z. Inst. 1887, 89. 

Arthur’s Pass. 

194. G, rugata Meyr., Trans. N.Z Inst. 1914, 

Tisbury. 

195. G, ataracta Meyr., Trans. N.Z. Inst. 1887, 88. 

Mount A^hur (4,600 ft.). 

196. G. aohlyoeaaa Meyr., Proc. Linn. Soc. N.S. Wales 1880, 252. 

Auckland, Wellington, Invercargill. 

197. G, hactriaa Me)^., Trans. N.Z. Inst. 1910, 67. 

Invercargill. 

198. 0, metaaticaa Meyr., Trans. N.Z. Inst. 1906, 120. 

Invercargill. 

199. Q, atdcgranma Meyr., Trans. N.Z. Inst. 1907, 121. 

Inveioazgill. 

S— ^Cnns. 
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200. 0, oodonias Mep., Trans. N.Z. Inst. 1908, 15. 

Invercargill. 

201. ff. transverseUa Walk., Cat. xxx, 849 ; Meyr., Proc. Linn. Soc. N.8 

Wales 1880, 246 : (?) morangeUa Feld., Reis. Nov. pi. cxl, 39. 
Auckland, Napier. 

202. 0. astrapaea Meyr., Proc. Linn. Soc. N.8. Wales 1880, 245. 

Cambridge, Christchurch, Mount Arthur (to 4,600 ft.), Bealey 
River, Invercargill. 

203. 0. aerifera Meyr,, Exot. Micr. i, 67 ; Trans. N.Z. Inst. 1912, 28. 

Mount Ruapehu (4,600 ft.). 

204. 0. oxymachaera Meyr., Proc. Linn. Soc. N.8. Wales 1880, 261. 

Auckland, Wellington, Christchurch, Castle Hill, Lake Wakatipii 
(to 4,000 ft.), Invercargill. 

205. 0. BcdUaa Meyr., Trans. N.Z. Inst. 1909, 73. 

Eermadec Islands. 

206. (?. caUiactu Meyr., Trans. N.Z. Inst. 1913, 112. 

Kaitoke. Larva in flower-stems of Oahnia, 

207. 0. iocheaera Meyr., Proc. Linn. Soc. N.8. Wales 1880, 243. 

Auckland, Wellington, Christchurch, (yastle Hill, Dunedin, Lake 
Wakatipu, InvercargUl. Larva on Junoua. 

208. 0. leptoaema Me 3 rr., Trans. N.Z. Inst. 1887, 87 *, ibid. 1910, 76. 

Auckland, Wellington. Larva in flower-stems of Oahnia aetifolia. 

209. 0. dichorda Me^., Trans. N.Z. Inst. 1910, 76. 

Whangarei, Wellington* 

210. 0, aateronota Meyr., Proc. Linn. Soc. N.8. Wales 1880, 240; ('\)tungeUa 

Feld., Reis. Nov. pi. cxl, 40. 

Whangarei, Auckland, Napier. 

211. G. euaatera Meyr., Proc. Linn. Soc. N.S. Wales 1880, 236. 

Christchurch. 

212. Oraorothecta Meyr., Proc, Linn. Soc. N.S. Wales 1880, 244. 

Christchurch, Castle Hill. 

213. 0. nepho^a Meyr., Trans. N.Z. Inst. 1887, 87. 

Christchurch. 

214. 0, zdota Me 3 rr., Trans. N.Z. Inst. 1887, 86. 

Whangarei, Waitakere Range. 

215. 0, aoronoma Meyr., Trans. N.Z. Inst. 1887, 86. 

Mount Arthur (4,000 ft.). 

216. 0, Croatia Meyr., Trans. N.Z. Inst. 1910, 76. 

Christchurch, Castle Hill, Lake Wakatipu. 

217. 0, triadena Meyr., Proc. Linn. Soc. N.S, Wales 1880, 234 ; ibid. 1882, 

188. 

Christchurch, Lake Wakatipu, Invercargill. 

10. Hyfonombutidab. 

He^ with appressed scales or rough on crown. Labial palpi moderate, 
ascending, rather pointed. Maxillary palpi rudimentary or obsolete. Fore- 
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wings with costal stigmatium between 11 and 12,5? and Sfseparate or stalked, 
7 to tennen. Hind wings elongate-ovate or lanceolate ; f4 absent. 

A considerable family, generally distributed,' but almost absent from 
New Zealand. 

50. Zelleria Staint. 

ZeZZeria^Staint., Cat. Brit. Tin. 22 (1849) ; [type, hepa/rieUa Staint. 
Hofmannia Wocke, Hein. Schmett. Deutsch. ii (2), 644 (1877) ; 
type, saxifragm Staint. Giroostola Meyr., Trans. N.Z. Inst, xxi, 
163 (1889) ; type, copidota Meyr. 

Head rough on crown. Hindwings lanceolate. 

Of moderate^extent and generally distributed. 

218. Z. copidota Meyr., Trans. N.Z. Inst. 1888, 163. 

Wellington, Nelson, Otira River, Lake Wakatipu. 

219. Z. sphenota Meyr., Trans. N.Z. Inst. 1888, 162. 

Christchurch. 


51. Hyponomeuta Latr. 

Hyponomeuta Latr., Gen. Crust. Ins. iv, 222 (1796). 

Head with appressed scales. Hindwings elongate-ovate. 

Includes about fifty species, generally distributed. 

220. H, cuprea Meyr., Trans. Ent. Soc. Lond. 1901, 575. 

Wellington, Lake Wakatipu. 

11. Graoilariadae. 

Head with appressed scales. Antennae 1 or over 1. Labial palpi 
slender, ascending, tolerably pointed. Maxillary palpi moderate, filiform, 
porrected. Forewings With 7 and 8 stalked or separate. Hindwings lanceo- 
late or linear. 

An extensive family of general distribution. 

52. Acrocercops Wall. 

Acroceroops Wall., Ent. Tidskr. ii, 95j(1881) ; type, hrot^niarddla 
Fab. Conopomorpha Meyr., Trans. N.Z. Inst, xviii, 183 (1886) ; 
typOy oyanospUa Meyr. 

Middle tibiae not thickened ; posterior tibiae with series of projecting 
bristly scales above. 

A large genus, principally developed in the Indo-Australian region. The 
larvae usually mine blotches in leaves. 

221. A, oyanospila Meyr., Trans. N.Z. Inst. 1885, 183. 

Taranaki, Palmerston, Masterton, Makatoku, Welliz^[ton. 

53. Parectopa Clem« 

Pareotopa Clem., Froc. Acad. Nat. Sc. Fhilad. 1860, 210; type, 
le&pedezifoUdla Clem. 

Middle tibiae laot thickened ; posterior tibiae without bristly scales. 

Of oonsiderable extent and generally distributed. 
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222. P. aethaloia Meyr., Proc. Linn. Soo. N.S. Wales 1880, 143; Trans. 

N.Z. Inst. 1888, 185. 

Dunedin. 

223. P. leuoooyma Meyr., Trans. N.Z. Inst. 1888, 184. 

Auckland. 

224. P. adUmaeha Meyr., Proo. Linn. Soc. N.S. Wales 1880, 158. 

Wellington, Christchurch. 

225. P. miniella Feld., Beis. Nov. pi. cxl, 42 ; Meyr., Trans. N.Z. Inst. 

1888, 186 ; Gen. Ins. 128, f. 3 ; ethela Meyr., Proc. Linn. Soc. N.S. 
Wales 1880, 152. 

Kaeo, Waitakere Banges, Hamilton, Palmerston, Taranaki, 
Wellington. 

54. Gracilaria Haw. 

OraciUma Haw., Lcp. Brit. 527 (1828) ; type, a^ngeUa Fab. 

Middle tibiae thickened with dense scales ; posterior tibiae without 
bristly scales. 

A large genus, universally distributed. 

226. 0, ootopunetata Turn., Trans. Boy. Soc. S. Austr. 1894, 123. 

Kermadec Islands ; also in India, Australia, and Africa. Larva 
on DaUbergia n$au. 

227. 0, Unearis Butl., Proc. Zool. Soc. Lond. 1877, 406 ; Meyr., Trans. N.Z. 

Inst. 1888, 183 ; ibid. 1910, 67. 

Napier, Wellington, Christchurch, Arthur’s Pass, Invercargill. 

228. G, daeas Meyr., Trans. N.Z. Inst. 1910, 66. 

Castle Hill. Larva on Coriarta. 

229. 0, aelemtis Meyr., Trans. N.Z. Inst. 1908, 15. 

Mount Holdsworth (3,000 ft.). 

230 0, chryaiiM Feld., Beis. Nov. pi. cxl, 43 ; Meyr., Trans. N.Z. Inst. 
1888, IM : addina Meyr., Proc. Linn. Soc. N.S. Wales 1880, 142 : 
nMana Butl., Cist. Ent. ii, 561. 

Kaeo, Hamilton, Palmerston, Wellington, Christchurch. 

231. 0. chakoddta Meyr., Trans. N.Z. Inst. 1888, 183. 

Whangarei, Auckland, Taranaki, Masterton, Makatoku, Wellington. 


12. COLBOFHOBIDAE. 

Head with appressed scales. Labial palpi bent, ascending, pointed, with 
scales of second joint somewhat angularly projecting beneath at apex. 
Maxillary palpi ruaimentary. Forewings with 5 absent, 7 to costa, 8 abmt. 
Hindwings linear-lanceolate. 

A considerable family of wide distribution. 

56. Batrachedra Staint. 

Bairacheifa Staint., Ins. Brit. Tin. 230 (1864) ; type, praemiguBta 
Haw. 

A genus of some extent, principally Indo-Australian. 
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232. B. psithyra Meyr., Trans. N.Z. Inst. 1888, 181. 

Auckland, Hamilton, Wellington, Nelson, Invercargill. 

233. B. tristicia Meyr., Trans. Ent. Soc. Lond. 1901, 679. 

Makatoku. 

234. B. arenosdla Walk., Cat. xxx, 867 ; Meyr., Trans. N.Z. Inst. 1888, 181. 

Palmerston, Wellington, Christchurch ; also common and widely 
distributed in Australia. Larva on seeds of Juncus. 

236. J8. eiMxila Meyr., Trans. N.Z. Inst. 1888, 180. 

Bealey River. 

236. B, agaura Meyr., Trans. Ent. Soc. Lond. 1901, 679. 

Whangarei, Wellington, Nelson, Mount Arthur, Invercargill. 


13. Plutbllidab. 

Head usually with appressed scales. Labial palpi bent, ascending, 
pointed, terminal joint as long as second or longer. Maxillary palpi rather 
short, filiform, porrected. Forewings with 7 and 8 separate or stalked. 
Hindwings trapezoidal-ovate or elongate-ovate. 

A small family of considerable antiquity. 

66. Dolichemis Meyr. 

Doliohernis Mejrr., Trans. N.Z. Inst, xxiii, 99 (1891) ; type, 
chloroleuoa Meyr. 

Head rough on crown. Antennae over 1, basal joint with pecten. 
Forewings with 4 absent. Hindwings with 3 and 4 connate. 

Endemic. 

237. D. chlorohuca Meyr., Trans. N.Z. Inst. 1890, 99. 

Wellington. . 

67. Doxophyrtis Meyr. 

Doxophyrtk Meyr., Trans. N.Z. Inst, xlvi, 112 (1914) ; type, 
hydrocosma Meyr. 

Basal joint of antennae without pecten. Hindwings with 3 and 4 
connate. 

Endemic. 

238. D. hydrocosma Meyr., Trans. N.Z. Inst. 1913, 113. 

Kaeo, Waitakere Ranges. 

68. Prot083maema Meyr. 

Pfotosynoema Meyr., Trans. N.Z. Inst, zviii, 173 (1686); type, 
eratopis Meyr. 

Antennae thickened with scales towards base, basal joint without pecten. 
Forewings with 7 luod 8 separate. Hindwings with 3 and 4 remote. 

Endemic. 

239. P. steropuoha Mep., Trans. N.Z. Inst. 1886, 174 ; ibid. 1913, 112. 

Hamilton, Wellingt<m, Christchuich. 

240. P. miopis Meyr., Trans. N.Z. Inst. 1885, 174. 

Mount Arthur, Otiza Bhrer. 
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69. Phylacodes Meyr. 

Phylacodes Me 3 rr., Trans. Ent. Soc. Lond. 1906, 241 ; type, cauia 
Meyr. 

Antennae thickened with scales on basal half, basal joint without pecten. 
Forewings with 7 and 8 stalked. Hindwings with 3 and 4 rather approxi* 
mated. 

Endemic. 

241. P. cauta Meyr., Trans. Ent. Soc. Lond. 1906, 242. 

Dunedin. 

60. Orthenches Meyr. 

Orthenches Meyr., Trans. N.Z. Inst, xviii, 176 (1886) ; type, 
chhrocoma Meyr. 

Basal joint of antennae with pecten. Fore wings with 7 and 8 separate. 
Hindwings with 3 and 4 remote. 

Besides the following there are at present known only one Australian 
and one Indian species. 

242. 0. aaleuta Meyr., Trans. N.Z. Inst. 1912, 28. 

Waiouru. 

243. 0. drosochaloa Meyr., Trans. Ent. Soc. Lond. 1905, 242. 

Wellington, Otira Kiver. 

244. 0. porphyritis Meyr., Trans. N.Z. Inst. 1886, 176. 

Otira River, Dunedin, Invercargill. Larva on Podocarptis totara. 

246. 0. chhrocoma Meyr., Trans. N.Z. Inst. 1885, 175. 

Christchurch. Larva on Ca/rmichaelia australis. 

246. 0. prasinodes Meyr., Trans. N.Z. Inst. 1885, 176. 

Christchurch, Wainuiomata, Greynjouth. 

61. Plutella Schranck. 

PlvJteUa Schranck, Faun. Boic. ii, 169 (1802) ; type, porrectella Linn. 
Basal joint of antennae with dense pecten. Labial palpi with second 
joint tufted beneath. Forewings with 7 and 8 separate. Hindwings with 
3 and 4 connate or somewhat approximated. 

A small cosmopolitan genus. 

247. P. megalynta Meyr., Trans. N.Z. Inst. 1914, 203. 

WeUington. 

248. P. sera Meyr., Trans. N.Z. Inst. 1886, 178. 

Whangarei, Taranaki, Palmerston, Makatoku, Christchurch ; 
also common in Australia and India. Probably artificially intro- 
duced. 

249. P. ardiphona Meyr., Trans. Ent. Soo. Lond. 1901, 676. 

Wellington. 

250. P. psammoohroa Meyr., Trans. N.Z. Inst. 1886, 179. 

Otira River; i^o occurs in Australia. 

261. P. macuUpennis Curt., Brit. Ent. pi. 420; oruoijerarum Zell., Meyr. 
Trans. N.Z. Inst. 1886, 177. 

Cambridge, Taranaki, Wellington, Nelson, Chiistohuroh, Bealey 
River, Lake Wakatipu, doubtless universal; Eermadec Islanda 
Occurs throughout the world, being the most cosmopolitan of the 
Lepidoptera. Larva on cabbage, turnip, and other Crudferae. 
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14 . Nepticijlidae. 

Head roughly tufted. Basal joint of antennae forming an eye-cap. 
Labial palpi short, drooping. Maxillary palpi long, folded. Forewings 
with cell open, 3-“5 absent, 9 absent. Hindwings lanceolate, cell open, 
3-5 absent ; frenulum multiple in both sexes. 

These minute insects are so generally overlooked that their distribution 
is little known, but they occur in all regions. 


62. Nepticula Heyd. 

Nepticula Heyd., Ber. Ver. Nat. Mainz. 1842, 201. 

262. N, ogygia Meyr., Trans. N.Z. Inst. 1888, 187. 

Dunedin. 

263. N, tricentra Meyr., Trans. N.Z. Inst. 1888, 187. 

Christchurch. 

264. N. propalaea Meyr., Trans. N.Z. Inst. 1888, 187. 

Arthur’s Pass. 


16. Lyonetiadae. 

Head usually tufted on crown, sometimes smooth. Antennae with basal 
joint often forming an eye-cap. Labial palpi porrected or subascending, 
more or less obtuse. Maxillary palpi usually long, folded. Forewings with 
apex bent up or down. Hindwings lanceolate or ovat/e-lanceolate. 

A considerable family, generally distributed. 


63. Bedellia Btaint. 

BedeUia Staint., Cat. Brit, Tin. 23 (1849) ; type, somnulentella Zell. 

Head rough on crown, face smooth. Basal joint of antennae rather 
stout, with large dense peoten. Labial palpi short, porrected. Maxillary 
palpi rudimentary. Forewings with 4 and 5 absent. Hindwings linear- 
lanceolate ; 3 and 4 absent. 

A small genus of scattered species. 

255. B, somnulentella Zell., Isis 1847, 894 : Meyr., Trans. N.Z. Inst. 1888, 
164. 

Dunedin. Nearly cosmopolitan in suitable localities, but pro- 
bably artificially introduced. Larva mining in leaves of Conwloukts 
and Ipomoea. 

266. B. psamminella Meyr., Trans. N.Z. Inst. 1888, 165. 

Taranaki, Christchurch, Dunedin. 

64. Cateristis Meyr. 

Oateristis Meyr., Trans. N.Z. Inst, xxi, 163 (1889) ; type, eustyla 
Meyr. 

Head rough on crown, face smooth. Basal joint of antennae enlar^, 
with dense peothn forming an eye-cap. Labial palpi short, droc^mg. 
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Maxillary palpi rudimentary. Forewings with 3 and 4 absent, 9 absent. 
Hindwings lanceolate ; 3 and 4 absent. 

Contains only the following speoies. 

257. C. eustyla Meyr., Trans. N.Z. Inst. 1888, 164. 

Christchurch ; also occurs in Tasmania. 

66. Opogona Zell. 

Opogona Zell., Bull. Soc. Nat. Mosc. xxvi, 507 (1853) ; t3rpe, 
dimidiatella Zell. Lozostoma Staint., Trans. Ent. 8oc. Lond. (2) 
V, 124 (1860) ; type, flavafandata Staint. 

Head smooth, with raised fillet between antennae. Basal joint of 
antennae very long, flattened, concave beneath. Labial palpi moderately 
long, porrected, diverging. Maxillary palpi long, folded. Forewings with 
6’-8 stalked. Hindwings lanceolate. 

A considerable genus, widely distributed in warm regions. The larvae 
feed on dry vegetable matter. 

258. 0. cmnpteUa Walk., Cat. xxx, 1007 ; Meyr., Proc. Linn. Soc. N.S. Wales 

1897, 416. 

Nelson. Common in south-east Australia, whence it must have 
been accidentally introduced. 

259. 0. aufisquamosa Butl., Ann. Mag. Nat. Hist. (5) vii, 403. 

Kermadec Islands; also in Hawaiian, Marquesas, and Society 
Islands. Bred from sugar-cane, &c. 

66. Hieroxestis Meyr* 

Hieroxestis Meyr., Proc. Linn. Soc. N.S. Wales 1892, 667 ; type, 
omoscopa Meyr, Amphixystis Meyr., Trans. Ent. Soc. Lond. 
1901, 576 ; type, hapsimacha Meyr. 

Head smooth, with raised fillet between antennae and tuft of hairs 
behind it. Basal joint of antennae very long, flattened, concave beneath. 
Labial palpi moderately long, subascending, diverging. Maxillary palpi 
long, folded. Forewings with 6-8 stalked. Hindwings lanceolate. 

Attains some development in Indian and African regions. 

260. H. omoscopa Meyr., Proc. Linn. Soc. N.S. Wales 1892, 667. 

Eaeo, Waikino ; also in Australia and South Africa, the latter 
country being apparently its home. Has been bred from cork, with 
which it is probably introduced. 

261. H, hapBimadha Meyr., Trans. Ent. Soc. Lond. 1901, 577. 

Kaeo, Wellin^n. 

67. Eugennaea n.g. 

Head rough. Basal joint of antennae somewhat dilated. Labial palpi 
moderately long, pnorrected, second joint with projecting scales beneath 
towards awx, terminal joint shorter than second, loosely scaled, somewhat 
pointedi axillary palpi long, folded, filiform. Posterior tibiae clothed 
with hairs. Foiewings with 4 absent, 6 almost to apex, 7 absent. Hind- 
wings elonp^te-ovate ; 2-4 parallel, 5 and 6 stalked, 6 to termen, 7 parallel. 

Endemic. Differs from DeeadarehiB by 6 of hindwings running to 
termen 
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E, laquearia Meyr., Trana. N.Z. Inst. 1913, 113. 
Kaeo, Porirua. 


68. Erechthias Meyr. 

Erechthiaa Meyr., Proc. Linn. Soc. N.8. Wales v, 261 (1880) ; type, 
oharadrota Meyr. 

Head rough. Basal joint of antennae moderate. Labial palpi 
moderately long, more or less loosely scaled. Maxillary palpi long, 
<olded. Forewings with 4 absent, 7 separate or stalked with 8. Hmdwings 
lanceolate or ovate-lanceolate ; 5 and 6 stalked, 6 to costa. 

A genus of some extent, most developed in the Indo-Malayan and Aus- 
tralian regions. I regret when restricting the genus Erechthias to have 
misapplied the name to the following ^enus, overlooking the fact that the 
neural characters originally assigned to it only agree with this one. For this 
genus I have hitherto used the name Ereunetis^ but T now consider that 
Ereunetis (t 3 rpe iuloptera Meyr.) must be maintained as a distinct genus, 
characterised by having the cell of hindwings open between 3 and 4, and 
not represented in New Zealand. Decadarchis also does not occur in New 
Zealand. 

^63. E, tnonasira Meyr., Trans. N.Z. Inst. 1890, 100. 

Wellington. 

1264. E. externeUa Walk., Cat. xxx, 841 ; erebistis Meyr., Trans. N.Z. Inst. 

1891, 220. 

Wellington. 

1265. E, acrodina Meyr., Trans. N.Z. Inst. 1911, 122. 

Wellington. 

266. E, nhelanotricha Meyr., Trans. N.Z. Inst. 1887, 93. 

Whangarei, Auckland. 

*267. E, termineUa Walk., Cat. xxviii, 548: sabpavonella ibid, xxx, 898; 
Meyr., Proc. Linn. Soc. N.S. Wales 1880, 269. 

Auckland, Taranaki. 

*268. E* charadrota Meyr., Proc. Linn. Soc. N.S. Wales 1880, 268. 

Auckland, Taranaki, Wellington, Christchurch. 

269. E. Jlavistriata Wals., Faun. Haw. i, 716, pi. xxv, 18. 

ILermadeo Islands ; also occurs in the Hawaiian Islands. 

1270. E. exospUa Meyr., Trans. Ent. Soc. Lond. 1901, 577. 

Whangarei, Kaeo. 

271. E. hemieUstfa Meyr., Trans. N.Z. Inst. 1910, 77. 

Wellington, Makara, Invercargill. Larva in flower-stems of 
Arundo oonspioua, 

272. E.Julguritella Walk., Cat. xrviii, 548. 

Wellington, Christchurch, Dunedin, Lake Wakatipu, Invercargill. 

69. Hectacma n.g. 

HeiMl rough. joint of antennae elongate. Labial palpi moderately 

tong, tenli^ joint enlarged with scales projecting at apex, longer than 
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second. Maxillary palpi long, folded. Forewings with all veins present,. 
7 separate. Hindwings ovate-lanceolate ; 5 and 6 stalked, 6 to apex or 
costa (chionodira), 

T 3 rpe chasmatias Meyr. Endemic. 

273. H. chionodira Meyr., Proc. Linn. Soc. N.S. Wales 1880, 268. 

Auckland, Taranaki, Wellington. 

274. H. stUbella Doubl., Diefi. N. Zeal, ii, 289 ; Walk., (^at. xxx, 849 ; Meyr., 

Proc, Linn. Soc. N.S. Wales 1880, 266. 

Auckland, Taranaki, Wellington, Lower Hutt River. • 

276. U. ohasmatioB Meyr., Proc. Linn. Soc. N.S. Wales 1880, 264. 

Whangarei, Wellington. 

70. Tephrosara n.g. 

Head rough. Basal joint of antennae flattened, excavated beneath. 
Labial palpi moderately long, with rough projecting scales beneath through- 
out. Maxillary palpi long, folded. Forewings with all veins present, 
7 and 8 stalked. Hindwings ovato-lanceolate ; 6 and 6 stalked, 6 to termen. 
Endemic. 

276. T. cimmeria Meyr., Trans. N.Z. Inst. 1913, 113. 

Waitakere Ranges. 

71. Petasactis n.g. 

Head rough. Basal joint of antennae flattened, excavated beneath. 
Labial palpi moderately long, second joint with projecting scales towards 
apex beneath. Maxillary palpi long, folded. Forewings with all veins 
present, 7 and 8 stalked. Hindwings ovate-lanceolate ; 6 and 6 stalked, 

6 to costa. 

Endemic. 

277. P. technica Meyr., Trans. N.Z. Inst. 1887, 92. 

Whangarei. 

72. Dryadaula Meyr. 

Dryadaula Meyr., Proc. Linn. Soc. N.S. Wales xvii, 569 tl892) ; 
type, glycinopa Meyr. 

Head rough. Basal joint of antennae moderate. Labial palpi mode- 
rately long. Maxillary palpi long, folded. Forewings with all veins present, 

7 and 8 stalked. Hindwings ovate-lanceolate ; 6 absent. 

Besides the following there are several Australian species. 

278. D. myrrhina Meyr., Trans. Ent. Soc. Lond. 1905, 243. 

Kaeo, Eaitoke, Wellington. 

279. D. pactolia Meyr., Trans. Ent. Soc. Lond. 1901, 577. 

WeUington, Nelson, Bealey River. 

78. £schatot 3 rpa Meyr. 

EschoMypa Meyr., Proc. Linn. Soc. N.S. Wales v, 266 (1880) ; type, 
mdiohryaa Meyr. 

Head rough. Basal joint of antennae moderate, excavated beneath. 
Labial palpi moderately long, second joint with projecting soi^ towards. 
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apex beneath. Maxillary palpi long, folded. Porewinge with all veins 
present, 7 separate. Hindwings ovate-lanceolate ; 5 and 6 stalked, 6 to 
termen. 

Endemic. 

28(). fi. melichryaa Meyr., Proc. Linn. Soc. N.S. Wales 1880, 257 ; Trans. 
N.Z. Inst. 1908, 16. 

Whangarei, Auckland, Kaeo, Nelson, Dunedin, Invercargill. 

281. E. derogatella Walk., Cat. xxviii, 485. 

Auckland, Masterton, Wellington, Christchurch, Invercargill, 

^ 16. Tinexdae, 

Head usually rough ; t^ongue usually absent. Labial palpi porrected 
or Bubascending, more or less obtuse. Maxillary palpi often long, folded. 
Forewings with 7 usually to costa, separate. Hmd wings elongate-ovate 
or lanceolate ; 2-4 usually remote, parallel, 5 and 6 sometimes stalked, 
7 separate. 

A very large family of universal distribution, but relatively most numerous 
in Africa. The larvae usually feed on dead wood, lichens, refuse, &c. 

74. Endophthora Meyr. 

EndophUma Meyr., Trans. N.Z. Inst, xx, 93 (1888) ; type,J|omo- 
gramma Meyr. 

Head rough. Maxillary palpi long, folded. Forewings with 2 and 3 
connate from angle, 4 absent. Hindwings lanceolate ; cell open between 
3 and 4, 5 and 6 stalked. 

Endemic, as now restricted. 

282. E. omograrnma Meyr., Trans. N.Z. Inst. 1887, 94. 

Auckland, Wellington, Nelson, Mount Arthur. 

75. Crypsitricha n.g. 

Head rough. Basal joint of antennae rather dilated, with pecten. Labial 
palpi rather long, subascending, second joint with appressed scales, terminal 
joint shorter than second, slender. Maxillary palpi long, folded. Forewings 
with all veins present ; on lower surface with* fringe of short hairs on vein lb 
in disc. Hindwings lanceolate. 

Type, meaotypa Meyr. Besides the following there is one Australian 
species. 

283. |0. stexeota Meyr., Trans. N.Z. Inst. 1913, 114. 

Auckland. 

284. 0. pharotoma Me)rr., Trans. N.Z. Inst. 1887, 94. 

Whangarei, Palmerston, Christchurch. 

285. 0. agriopa Meyr., Trans. N.Z. Inst. 1887, 96. 

Wellington. 

286. 0. meaotypa Meyr., Trans. N.Z. Inst. 1887, 94. 

Auckland, Wellington, Christchurch, Lake Wakatipu, Invercargill. 

287. 0. roseola Meyr., Trans. N.Z. Inst. 1912, 28. 

Wadestown,, Wainuiomata. 
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76. HabrophiU Meyr. 

Habrophila Meyr., Trans. N.Z. Inst, xxi, 161 (1889) ; type, conipseuta 
Meyr. 

Head shortly rough • haired. Basal joint of antennae with pecten. 
Labial palpi with second joint shortly tufted beneath. Maxillar}^ palpi long, 
folded. Forewings with diacal tuft ; all veins present. Hindwings lanceo* 
late ; 5 and 6 stalked. 

Endemic. 

288. H. cmnpseuta Meyr., Trans. N.Z. Inst. 1888, 161. 

Mount Arthur (4,000 ft.). 

77. Bascantis Meyr. 

Bascantis Meyr., Trans. N.Z. Inst, xlvi, 114 (1914) ; type, sirenica 
Meyr. 

Head shortly rough-haired. Basal joint of antennae without pecten. 
Labial palpi with second joint tufted beneath. Maxillary palpi long, folded. 
Forewings with all veins present. Hindwings trapezoidal-ovate, 2^7 8eparati\ 
Endemic. 

289. B, sirenica Meyr., Trans. N.Z. Inst. 1913, 116. 

Kaeo, Waitakere lianges. 

78. Ardiyala Meyr. 

Arohyala Meyr., Trans. N.Z. Inst, xxi, 159 (1889) ; type, paraglypta 
Meyr. 

Head loosely haired. Basal joint Of antennae with pecten. Labial palpi 
with second joint rough-scaled towards apex beneath, with some apical 
bristles, terminal joint flatly compressed. Maxillary palpi long, folded. 
Forewings with all veins present. Hindwings elongate-ovate, 5 and 6 
stalked. 

Endemic. 

290. A, paraglypta Meyr., Trans. N.Z. Inst. 1888, 169. 

Wellington, Christchurch, Invercargill. 

291. A, pefntazyga Meyr., Trans. l^.Z. Inst. 1914, 204. 

Wellington. 

292. A. terranea Butl., Cist. Ent. ii, 610 ; Meyr., Trans. N.Z. Inst. 1887, 100. 

Wellington, Christchurch, Castle Hill, Lake Wakatipu, Dunedin, 
Chatham Islands. Larva on moss. 

79. Sagephora Meyr. 

Sagephara Meyr., Trans. N.Z. Inst, xx, 96 (1888) ; type, phortegMa 
Meyr. 

Head shorUy rough-haired. Basal joint of antennae without pecten. 
Labial palpi with second joint rough-scaled beneath, with some lo^ bristles. 
Maxillary palpi long, folded. Forewings with all veins present. Hindwings. 
elongate-ovate ; 4 absent. 

Endemic. 
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293. S.feUx Meyr., Trans. N.Z. Inst. 1913, 114. 

Kaeo, Wellington. 

294. S, pkortegeUa Meyr., Trans. N.Z. Inst. 1887, 96. 

Taranaki, Makatoku, Wellington, Nelson, Otira River, Christ- 
church, Dunedin, Lake Wakatipu. 

295. 8. ateropaatia Meyr., Trans. N.Z. Inst. 1890, 100. 

Wellington. 

80. Thallostoma Meyr. 

ThaUoatoma Meyr., Trans. N.Z. Inst, xlv, 28 (1913) ; type, eurygrapha 
Meyr. 

Head rough. Basal joint of antennae with pecten. Labial palpi with 
second joint slightly rough-scaled beneath. Maxillary palpi moderate, 
curved, ascending. Forowings with cell very long ; all veins present. Hind- 
wings elongate-ovate ; 6 and 6 short-stalked. 

Endemic. 

296. T, eurygrapha Meyr., Trans. N.Z. Inst. 1912, 29. 

Ohakune, Wadestown. 

81. Trichophaga Rag. 

Trichophaga Rag., Ann. Soc. Ent. Fr. Ixiii, 123 (1894) ; type, aunn- 
hoei Butl. 

Head rough. Labial palpi moderate, porrected. Maxillary palpi long, 
folded. Forewings with 10-12 successively running each into vein follow- 
ing it, not reaching costa. Hind wings elongate-ova^ ; 2-- 7 separate. 

A genus of one African species and two others now widely distributed by 
artificial introduction, but probably originating round the Mediterranean. 

297. T. tapetieUa Linn., Syst. Nat. 536 ; Meyr., Trans. N.Z. Inst. 1887, 98 ; 

pcdcLeatrica Butl.*, Proc. Zool. Soc. Lend. 1877, 404. 

Wellington, Nelson ; occurs also in Europe, North America, and 
Australia, being replaced by another species, abrupteUa Woll., in 
warmer intermediate regions. Larva on furs and woollen stuffs. 

82. Monopis Hb» 

Monopia Hb., Verz. 401 (1826) ; type, ruaticeUa Hb. Blahophanea 
Zell., Linn. Ent, vi, 100 (1852) ; type, ruaticeUa Hb. 

Head rough. Labial palpi moderate, porrected. Maxillary palpi long, 
folded. Forewings with more or less developed subhyaline spot in cell ; 
3 and 4 stalked. Hindwings elongate-ovate. 

Not very numerous, but of general distribution. Larvae feed on refuse. 

298. 3f. omithiaa Meyr., Trans. N.Z. Inst. 1887, 97. 

Christchurch. 

299. M. ethdMa Newm., Trans. Ent. Soc. Lond. (2) iii, 288 ; Meyr., Trai^. 

N.Z. Inst. 1887, 97 ; recteUa Walk., Cat. xxviii, 482 ; nawucKa Tetd., 
Reis. Nov. pi. cxl, 44. 

Auckland, Palmerston, Nelson, Mount A^hur (to 4,000 ft.), C%nat<^ 
church, Dunedin ; also common in Australia. 
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300* M, orocioajnteUa Clem., Proc. Acad. Nat. Soi. Philad. 1859, 257 ; ferru- 
ginella Meyr., Trans. N.Z. Inst. 1887, 97 (nee Hb.). 

Taranaki, Napier, Wellington, Mount Arthur (to 4,000 ft.), Nel- 
son, Christchurch ; also occurs in Europe, Africa, North America, 
and Australia. The true ferrugindia is much more restricted in 
distribution. 

83. Tineola Herr.-Schafl. 

Tineola Herr.-Schaff., Schmett. Eur. v, 23j(1853) ; type, bisdlieUa 
Hiim. 

Head rough. Labial palpi moderate, porreoted. Maxillary palpi short, 
simple, porrected. Forewings with all veins present. Hind wings elongate- 
ovate. 

Principally developed in Africa. 

301. T. hiselliella Hiim., Ess. Ent. iii, 13 ; Mevr., Trans. N.Z. Inst. 1887, 

101 . 

Christchurch, Lake Wakatipu ; also in Europe, North Africa, 
North America, and Australia. Larva on haii* and wool, often destruc- 
tive in furniture-linings. 

84. Tinea Linn. 

Tinea Linn., 8yst. Nat. 634 (1768)’; type, pellioneUa L. 

Head rough. Labial palpi moderate, porrected. Maxillary palpi long, 
folded. Forewings with all veins present. Hindwings elongate-ovate. 

A large and cosmopolitan genus. 

302. T. margarUis Meyr., Trans. N.Z. Inst. 1913, 116. 

Wellington, Tisbury. 

303. T. argodeha Meyr., Trans. N.Z. Inst. 1914, 204. 

Bluff. 

304. T. astraea Meyr., Trans. N.Z. Inst. 1910, 68. 

Invercargill. 

306. T. dicharacta Meyr., Proc. Linn. Soc. N.S. Wales 1892, 636. 

Wellington ; also occurs in cast Australia, but scarce. 

306. T. fusdpufuslella Haw., Lep. Brit. 562 ; Meyr., Trans. N.Z. Inst. 

1887, 100. 

Whangarei, Palmerston, Wellington, Nelson, Dunedin ; also 
common in Europe, Africa, North America, and Australia. Arti- 
ficially introduced, being a domestic species. Larva on dry refuse. 

307. T, mocUota Meyr., Trans. N.Z. Inst. 1887, 100. 

Christchurch, Lake Wakatipu. 

308. T, omferta Meyr., Trans. N.Z. Inst. 1913, 116. 

Wellington, Otira River. 

309. T. bdonota Heyx,, Trans. N.Z. Inst. 1887, 99. 

Palmerston. 

310. T. mystioapa Meyr., Trans. N.Z. Inst. 1918, 116. 

Oreymouth, Invercargill. 
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85. Prothinodes Meyr. 

Prothinodea Meyr., Trans. N.Z. Inst, xlvi, 116 (1914) ; type, liUata 
Meyr. 

Head rough. Labial palpi long, curved, second joint shortly tufted, 
terminal joint compressed, furrowed. Maxillary palpi long, folded. Fore- 
wings with all veins present. Hindwings elongate-ovate. 

Endemic. 

311. P. gramrnocosnia Meyr., Trans. N.Z. Inst. 1887, 98. 

Wellington, Nelson. 

312. P. lutata Meyr., Trans. N.Z. Inst. 1913, 116. 

Kaeo. 

86. Proterodesma Meyr. 

Proterodesma Meyr., Subantarct. Islands N.Z. 74 (1909) ; type, 
byraopold Meyr. 

Head rough. Labial palpi long, curved, second joint rough-scaled 
beneath, with numerous bristles. Maxillary palpi long, drooping. Fore- 
wings with 8 11 becoming obsolete near costa and connected by an 
indistinct subcostal bar. Hindwings ovate-lanceolate ; 6 to costa. 

Endemic. 

313. P. byrsopola Meyr., Subantarct. Islands N.Z. 74. 

Auckland Island. 

87. Trithamnora Meyr. 

Tritharmiora Meyr., Trans. N.Z. Inst, xlv, 29 (1913) ; type, certella 
Walk. 

Head rough. Labial palpi moderate, porrected, second joint rough- 
scaled beneath. Maxillary palpi long, drooping. Forewings with sub- 
dorsal tufts; all veins present. Hindwings elongate-ovate. 

Endemic. 

314. T. certella Walk,, Cat. xxviii, 484 ; improba Meyr., Trans. N.Z. Inst. 

1912, 29. 

Wellington. 

88. Lysiphragma Meyr. 

Lyaiphragma Meyr., Trans. N.Z. Inst, xx, 104 (1888) ; type, 
mixochlora Meyr. 

Head loosely scaled. Labial palpi curved, ascending, second joint with 
rough projecting scales beneath, terminal joint bfoadly flattened. Maxillary 

S dpi long, drooping. Forewings with subdorsal tiiits; all veins present 
indwings elongate-ovate, transverse vein sometimes absent between 3 
and 4. 

Endemic. 

315. L. mixochlora Meyr., Trans. N.Z. Inst. 1887, 105. 

Auckland, Malmtoku, Wellington. 

316. L. epixyla Meyr., Trans. N.Z. Inst. 1887, 105. 

Wellington, Greymouth, Lake Wakatipu, Invercargill. 
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89. Titanomis Meyr, 

Titanomis Meyr., Trans. N.Z. Inst, xz, 104 (1888) ; type, aiayrota 
Meyr. 

Head, shortly rough-haired ; tongue well developed. Labial palpi 
moderate, subasoending, second joint shortly rough-scaled beneath, terminal 
joint short, stout. Maxillary palpi long, folded. Thorax with slight crest, 
densely short-haired beneath. Forewings with 3 and 4 stalked, 7 to termen. 
Hindwings over 1, oblong-ovate. 

Endemic. 

317. T. fdayrota 'M.eyr., Trans. N.Z. Inst. 1887, 104. 

Otaki, Nelson. 

90. Taleporia Hiib. 

Taleporia Hiib., Verz. 400 (1826) ; type, paeudolHmhyoella Hiib. 

Head rough. Labial palpi moderate, portected. Maxillary palpi 
obsolete. Forewings with 7 to termen, 7 and 8 sometimes stalked. Hind- 
wings elongate-ovate, 2-7 separate. Female apterous. 

A small European genus. Larvae feed on lichens. 

318. T. scariota Meyr., Trans. N.Z. Inst. 1908, 16. 

Wellington, Invercargill. 

319. T. aphrostioha Me 3 rr., Trans. N.Z. Inst. 1911, 123. 

Hump Ridge (3,500 ft.). 


91. Mallobathra V.eyr, 

MaUobathra Meyr., Trans. N.Z. Inst, xx, 102 (1888) ; type, 
orataea Meyr. 

Head loosely haired. Labial palpi moderate or short, porrected. 
Maxillary palpi obsolete. Forewihgs, with 6 seldom absent, 7 to termen, 
7 and 8 stalked. Hindwings elongate-ovate, 6 sometimes stalked with 7 
or absent. Female winged. 

Endemic, 

320. M. miorophanes Meyr., Trans. N.Z. Inst. 1887, 103. 

Christchurch, Dunedin. 

321. M, araneosa Meyr., Trans. N.Z. Inst. 1913, 117. 

Ben Lomond and The Hump, 2,000-3,000 ft. 

322. Af. ghbvlosa Meyr., Trans. N.Z. Inst. 1913, 117. 

Invercargill. 

323. Jf. fMUroaema Meyr., Trans. N.Z. Inst. 1887, 103. 

Christchurch. 

324. M. lapidoaa Meyr., Trans. N.Z. Inst. 1913, 117. 

Wellington. 

325. M. orataea Meyr., Trans. N.Z. Inst. 1887, 102. 

Mount Arthur (4,000 ft.), Invercargill. 

326. M. homalopa Meyr., Trans. N.Z. Inst. 1890, 100. 

WeUington. 
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92. Scoriodjrta Meyr. 

Soofiodyta Meyr., Trans. N.Z. Inst, xx, 101 (1888) ; type, conwolta 
Meyr. 

Head loosely haired. Labial palpi moderate, porrected. Maxillary 
palpi obsolete. Forewings with 7 to costa. Hindwings elongate-ovate, 
2-7 separate. Female apterous. 

Endemic. 

327. S, ooniaalia Meyr., Trans. N.Z. Inst. 1887. 102. 

Wellington. 


MIOROPTBRYGINA. 

Passing over the Hepialidaef I give here the Micropterygidae only, whose 
small size causes them to be neglected except by collectors of the Tineina. 

17. Mioropteryoidak. 

Head rough. Maxillary palpi developed. Posterior tibiae with four 
spurs. Forewings with jugum. Hindwings without frenulum, with 10 or 
more veins, neuration resembling that of forewings. 

The most primitive family of Lepidoptera, including about 60 known 
species, of which 11 are from New ^aland, but they are probably often 
overlooked. More forms of this highly interesting and important group 
probably remain to be discovered in New Zealand, and search is recommended 
in damp places or margins of brooks in forests at considerable elevations 
in early spring, before other insects are common. In Europe most of the 
family occur in very early spring. 

93. Mnesarchaea Meyr. 

Mnesa/rchaea Meyr., Trans. N.Z. Inst, xviii, 180 (1886) ; t)pe, 
paracosma Me}^:. 

No mandibles. Tongue short. Labial palpi well developed. Maxillary 
palpi terminating in a porrected brush. Middle tibiae with two apical spurs. 
Endemic. A highly interesting and instructive form. 

328. M. paracosma Meyr., Trans. N.Z. Inst. 1885, 180. 

Nelson, Lake Wakatipu, Invercargill. 

329. M, hxosda Meyr., Trans. N.Z. Inst. 1887, 90. 

Auckland, Wellington. 

330. M, hamadelpha Meyr., Trans. N.Z. Inst. 1887, 91. 

Wellington, Nelson, Mount Arthur (to 4,000 ft.). 

94. MicropardalU Meyr. 

Mioropasrdalis Meyr., Gen. Ins. cxxxii, 7 (1912); type, doroxena 
Meyr. 

Mandibles developed. No tc^i^e. Labial palpi rudimentary. Maxil- 
lary palpi long, folded. Middle tibiae with apical Kristies, without spurs. 
Forewings with 7 and 8 separate. 

Endemic. 

331. Jf. ioroxma Meyr., Trans. N.Z. Inst. 1887, 92 ; Gen. Ins. c xxxii , f. 2. 

Aucfiland, Gisborne. 
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95. Sabatinca Walk. 


(iabatinca Walk., Cat. xx^-iii. 511(1^): *3^. 

Valaemnicra Meyr., Trans. N.Z. Inst, xviii, 180 (1886) , type, 


chrysargyra Meyr. 

MandibJes dcvelopd.^ No tongue. Labial palpi rudimentary. Maxil- 
lary palpi long, folded. Middle tibiae with apical bristles, without spurs. 
Forewings with 7 and 8 stalked. 

Besides the following, there is one species in Queensland. 


332. S. rosicowa Meyr., Trans. N.Z. Inst. 1913, 118. 

Kaeo. .. . ^ 

333. S, zmwdoxa Meyr., Trans. N.Z. Inst. 1887, 91 ; rrcn. Ins. cxxxii, f. 3. 

Auckland. 

334. S. qyndrijiiga Meyr., Trans. N.Z. Inst. 1911, 126. 

Invercargill. 

335. S. cavaticM Meyr., Trans. N.Z. Inst. 1911, 124. • 

Seaward Moss. 

336. iS’. chrysargyra Meyr., Trans. N.Z. Inst. 1885, 182. 

Lake Wakatipu. 

337. S, incongruella Walk., Cat. xxviii, 511 ; Meyr., Gen. Ins. cxxxii, f. 4 : 

chalcophanes Meyr., Trans. N.Z. Inst. 1885, 182. 

Makatoku, Ohakune, Wellington, Nelson. 

338. S, calliarcha Meyr., Trans. N.Z. Inst. 1911, 124. 

Bluecliff. 


Acrcxjercoph Tfa//. .. 62 

Agrio])bara Hoh, . . 36 

Amphixystis Meyr. . . 66 

Anisoplaca J^eyr. . , 7 

AooMeta Meyr. . . 21 

Arohyala Meyr. . . 78 

Aristotolia Hah. . . 3 

Atomotricha Meyr. . . 24 

Barea Walk. . . 26 

BaBoantiH Meyr. . . 77 

Batracbcdra Staint. . . 66 

BedolUa Slaivi. , . 63 

Blabophanea ZeU. . . 62 

Boocara Butl. 39 

Borkhaufsenia .. 17 

Brachy$ara Meyr. . . 24 

Caliootis Meyr. . . 37 

CateristiB Meyr. . . 64 

ChoreutiB HUh. . . 47 

Oircica Meyr. . . 49 

Circoitcia Meyr. . . 60 

Compfliatis Meyr. . . 18 

Conopomorpha Bfeyr. 62 

Coridomorpha Meyr. 48 

Cremnogenee Meyr. . . 17 

Orypeit^ha M^. . . 76 

Oryptoleohia wl. ... * 82 
Doltohetnii Meyr. . . 66 

Boxophyrtis Meyr. . . 67 

Drya&ula Meyr, . . 72 

Elaohiflta Treiteoh . . 18 

Endophthora ifej^ .. 74 

Endiodi mb. . . 16 

Bpiphthora Meyr. . . 1 


Index or Genera. 

Erechthiaa Meyr. . . 68 OrthenohoB Meyr. 

Eflohatotypa Meyr. .. 73 Oxy thecta Met/r. 

Eugennaoa Meyr. .. 67 Pachyrhabda Meyr, 

Eulechria Meyr. . . 26 Palaeomicra Meyr. 

Eutoma Mei/r. . . 34 Pantosperma Meyr. 

Gelechia Hlib. . . 6 Pareotopa Ckm. 

Glyphipteiyx Hiib. . . 49 Petasactw Meyr. 

Gracilaria Matt’. .. 64 Phaeoaacee Meyr. 

Gymnobathra Meyr. 20 Philobota Me^/r. 

Habrophila Meyr. . . 76 PhloeopoUi Meyr. 

Hoctacma Meyr. .. 69 Phryganostola Meyr. 

HeliofltibcB .. 46 Phthorimaea Meyr. 

HierodoriB Meyr. . . 44 Phylacodes Meyr. 

HieroxestiB Meyr. . . 66 Plutella Schranek 

HofmanniaWooke .. 60 ProteodeB Meyr. 

HypeuryntisMeyT. .. 36 Proterodewna Meyr. 

HyponomeutaZo^r. .. 61 Prothinodes Meyr. 

Jeochaeta Meyr. . . 3 Protosynaoma Meyr 

Izatha IFolA:. .. 22 Pyroderoea JETerr 

LathioTMsa Meyr. . . 31 BcHuff . . . 

Jjeptoeocee Meyr. . . 32 Sabatinoa Walk. 

Lmmoeoia ^totne. .. 9 Sagephora Meyr. 

XoBoetoffia Staint. .. 66 Sohinermuolleria 

Lysiphragma Meyr , . . 88 Soieropepla Meyr. 

MWlobathra Meyr. 91 SooriodytaM 

Megaoraepedus Bell... 2 SosrthxiflM i 

Mimoolona Meyr. .. 11 iSTemioeoema Meyr. 

Mioropaidalie Meyr.. . 94 Simaethis Leach 

Mneearohaea Meyr. .* 98 Stathmopoda 6ftoin< 

Monoid Mod. 82 Symmooa JEri/6. 

NeptioulaMeyii. 62 Syntomao^ Meyr. 

Kjrmphoetola Meyr.. . 29 Taleporia Hilh. 

Oeooconio Staint. .. 88 TaphzoMra M^. 

Opogona JSell. • • 66 Thalloetoina Meyr. 
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ThamncMiara ifeyr. . 10 TitanomiB Meyr. , . 89 Vanioela Walk, 

Thiotrioha Mtw, 4 Trachypepla Mtyr, , . 23 Zapyraatra Meyr, . . 

ThylaooHoeleB Meyr, , 41 Triohophaga Rag, , . 81 ZeUeria Siaint, 

Tinea Linn, , 84 Trithamnora Meyr, , , 87 Zirowrie Meyr. 

Tineola Htrr,^8clUi§, 83 ' Trochilium Rcryp, . . 42 

Index of Bpsoies. 

abeiiteUa Walk. 180 belonota Mtyr, , , 309 copidota Meyr, 

oohlyoeHHa Meyr, . 196 bifaciella Walk, , , 82 copioaella Walk, 

ac'hyrota Meyr, , 18 bifacicMa> Walk. . . 52 ooricopa Meyr. 

a^ riilomima ifeyr. . 170 bwelliella H/Vm. 301 crataea 

acrodactyla Meyr, , 17 bjcrkandrella Thunh, 190 crooicapiteUa Clem, 

aurudina Meyr, , 265 brachyaciaa Meyr, , , 69 crotala Meyr, 

aoronoma Meyr, 216 brontophora Meyr, . . 8 orucifora Meyr, 

acrothecta Meyr, , . 212 bryaula Meyr, , . 93 cruc.iferarum Zell, 

actinias Meyr. . 60 byr 80 ]>ola Meyr, , , 313 cuprea Metfr, 

adaperteUa Walk. . . 98 calamogona Meyr, . . 2 cyanuHpila Meyr, 

adeUfui Meyr. . . 230 calliactis Meyr, , , 206 doamattdla Walk, 

a^mpteUa Walk. . . 56 calliarcha Meyr, , , 338 dorogatella Walk, 

aellomaoha Meyr, , , 224 calliphana Meyr, . . 24 dioharacta Meyr, 

adUotricha Meyr, , , 21 oalliplooa Meyr, . . 92 dichurda Meyr, 

aerifera .. 203 1 oalliMpora Jfcyr. 174 dinocosma Meyr. 

aethalot<a Meyr, . , 222 callixyla Meyr, . . 147 dlHjuuciclla Walk, 

agaura Meyr, . . 236 raminora Meyr, , . 169 doroxona Meyr, 

agriopa Meyr, . , 285 campybxiha meyr, , , 160 drosochalca Meyr, 

aXetie Meyr, .. 141 carriifex Bwrt. .. 144 olaeaH Meyr. 

amencna Meyr, , , 142 j caryochroa Meyr, 153 olectrica Meyr, 

amnopiH Meyr, , . 73 caustiua Meipr, . , 336 epiohalca Meyr, 

amorbas Meyr, , , 126 oauBtopa Meyr, , , 102 opiohlora Meyr, 

amphileuca ifeyr . .. 113 cauta Meyr. .. 241 epimylia Mei/r. 

anaema Meyr, , , 48 cenckrias Meyr, , , 71 epiphancB Meyr, 

analoga Meyr. .. 186 oertolla 314 opistrota Meyr. 

anarithma Meyr. . . 22 ohalcodelta Meyr, , , 231 epixyla Meyr, 

anantrolla Meyr. . . 124 chalcophanes Meyr. . . 337 oraetiB Meyr, 

antigrapha Meyr, , , 188 charauta Meyr, , , 26 eratopiH Meyr, 

autinoma Meyr. .. 169 charadrota Meyr. .. 268 erehistiHhliayx, 

antiphoua Meyr. . . 249 ckasmatiaH Meyr. . . 276 eriphaea Meyr, 

apanthes Meyr. . . 49 choradias Meyr. . . 9 ethela Meyr. 

apertella Walk, , , 62 ohionodira Meyr, , , 273 ethelella Neum, 

aphrontia Meyr. . . 62 chirisUi Meyr. . . 88 oiiaHtera Meyr, 

aphrostioha Meyr. .. 319 ohloradolpha Meyr, . . 59 eucola Meyr. 

apoorypta Meyr. . . 149 ohloritiH Meyr. . . 77 eurygrapha Meyr. 

apodoza Meyr, ,, 101 ohloroooma Meyr, , . 246 oiiryloucota Meyr, 

apoBoma Meyr, , , 166 ohlorolauoa Meyr, , , 237 ouelyla Meyr, 

apparitella Walk, , , 20 ohloroiiota Meyr, , , 131 exaiila Meyr, 

arohaoonoma Meyr, . . 88 chrysargyra Meyr, . . 330 oxcKjha Meyr, 

araneOHa Meyr. . . 821 ohi^itis Feld, , , 230 oxospila Meyr. 

arenosella Walk, , . 234 chrywogramma Meyr, 38 exsotnnia Meyr. 

argodelta Meyr. . . 303 cimmeria Meyr, . . 276 oxtemolla Walk, 

annigerolla Walk, , , 60 cionophora meyr, , , 192 felix Meyr, 

aaphaltis Meyr. . . 79 noamtatella Walk, . . 90 ferrughielia Meyr. 

aspidephora Meyr, , , 120 oodonias Meyr, , , 200 flavidoUa Walk, 

aRteronota Meyr, , , 210 ooltigatolla Walk, . • 134 flavietriata Wala, 

aBtraea Meyr. . . 304 oolpota Meyr. . . 181 fiilgwtella Walk, 

astrapaoa jfeyr. . . 202 combinatana Walk, ,, 180 fusoipunotoUa Haw 

ataraota M^. . . 195 oompseuta Mewr, , , 288 fuailis Meyr. 

attaotella 8^. .. 103 oompsotypa Meyr. .. 161 galactina FeM. 

a^ohioides BuU, , , 176 oomptella Walk, , . 268 g alax i a a Meyr. 

anlogramma Meyr. . . 199 oonforta MW. . . 308 geraBmia Meyr. 

auriequamosa . . 269 oonfuHella .. 137 glauooterma M^. 

aufitora Meyr. • . 108 oonisalia Meyr, . • 327 g^buloBa Meyr, 

auBtrina Meyr. .. 140 oonspiouella PTotk. .. 112 grammooosma Meyr 

baotriaB Meyr. .. 197 cofdexUlia Mjdyx, .. 75 griseata . 

baUuDLophora Meyr. . . 100 conU xti Ua Walk. • • 74 grisaaia M^rr. 

barbigera Meyr. 189 oontritella ?FoW?» 118 kabropia Meyr, 

baaoUa WM, . . 66 oonyaleella Walk, . . 109 hamadelpka Meyr. 
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hamatella WaUe. 
hapsimacha Meyr, 
helonoma Meyr, 
hamiolistra Jdeyr, 
homimoohla Meyr, 
hieropifi Meyr, 
faippeiB Meyr, 
holoohalca Meyr, 
holochra Mej/r, 
homalopa meyr, 
homodoxa Meyr, 
hoplodesma Meyr, 
horaea Meyr, 
huUonii But], 
hydrooosma Meyr, 
hWtodos Meyr, 
iuita Feld, 
importuna Meyr, 
improba Meyr. 
incongruella Walk, 
ingenua Meyr, 
innotella Walk, 
iocheaera Meyr, 
iochondra Meyr, 
iophanett Meyr, 
isogama Meyr, 
laoteella Schiff. 
lapidosa Meyr, 
laquoaria Meyr, 
lathriopa Meyr, 
leptosema Meyr, 
lotharga Meyr, 
leuoocontra Mef/r, 
leucooynxa Meyr, 
Leuooplanetia Meyr, 
liehenella Walk. 
liohenodoR Meyr, 
limbaia Butl. 
limodeB Meyr, 
linearis Bull, 
lioohroa Meyr, 
lithodes Meyr, 
loxosoia Meyr, 
loxotis Meyr, 
lutata Meyr, 
maoarella Meyr, 
maoulipennis Ourt, 
maranta Meyr, 
margaritis Meyr, 
marmarea Meyr, 
megalynta Mem, 
mefioiamma Meyr, 
melanombra Meyr, 
nuilanotrioha Meyr, 
melanura Mem, 
meliolixysa Meyr, 
mesoty^ Meyr, 
metadelta Meyr, 
metaatiota Meyr, 
metrosema Meyr, 
mkrolitha MMfr, 
miotophaaea Meyr, 
Feld, 

miniitra Mem* 
mixoohlora Meyr, 
moohlota Meyr, 
monastra 


87 monodonta Meftr, , . 

261 monophragma Meyr, 
31 morangeUa Feld. 

271 m 3 rrrliina Meyr, 

72 mysteriastis Meyr, , , 
114 m 3 r 8 ticopa if eyr. 

1 1 myetie ileyr. 

101 namueUa Feld. 

161 nephoptora Meyr, , , 
326 fUgra railp. 

60 nycteris Meyr, 

40 nyGlopia Meyr. 

46 cxstopunotata Tnrn , , , 
08 oeoonoma Meyr, 

238 ogygia Meyr, 

85 ombrodooa Meyr, 

177 ommatiaR Meyr, 

121 I omogramma Meyr, , . 
314 : omoHcopa Meyr, 

337 ! omphalota Meyr, 

117 i opercMilella ZeU, 

68 I oporaea Mieyr, 

207 I omithias Meyr, 

182 I orthophanes Meyr, , , 
173 , oxyina Meyr, 

135 I oxymachaora Meyr, , , 
36 ' paotolia Myfr, 

324 I paiaesirica Butl. 

262 paraoosma Meyr, 

127 I paradosma Meyr, 

208 j paraglypta Meyr, , , 
78 ! paraneura Meyr. 

146 I parapleura Meyr, 

223 I paratrimma Meyr, , , 
110 1 paroa Bull, 

08 i pentazyga Meyr, 

123 I penthalea Meyr, 

01 perenitie Meyr. 

26 perichlora Meyr, 

227 jieroneanella Walk, , , 
150 phaeoptila Meyr, 

16 pharetria Mem, 

320 pharmactis meyr, 

30 pharotoma Meyr, 

312 phegophylla Meyr, , , 
4cl philadelpha Meyr. , , 
251 phlegyra Meyr, 

44 phortegella Meyr, , , 
302 photinolla Mem, 

185 phragmitella JstairU,, , 
247 pioarella Walk, 

43 plagiatelia Walk, 

1 plaiyptera Me^. 

266 plumbiflua Meyr, 

34 politiB Meyr, 

280 porphyritis Meyr, , , 
286 prasmodes Meyr, 

105 pcasophyta Meyr, , , 
198 profunda Meyr, 

323 pronephela Meyr, , , 
187 propaiaea Mem, 

320 protoohlora Mem, . . 
225 paamminella ZeU, , . 
184 paammoohroa Meyr, 
815 paeodoepretella 
307 paitlma Meyr, 

263 payonra Meyr, 


ptyoptera Meyr, 
quadrijuga Mem, 
quadripunota Uau\ 
recieUa Walk, 
roseata Meyr, 
rosicoma Meyr, 
rufoeparea Butl. 
rugata Meyr, 
rtUilans Butl. 
saleuta Meyr, 
sarooxantha Meyi', 
Bchematioa Meyr, 
Rcholaea Meyr, 
Hoolias Meyr, 
Booriota Meyr. 
selenitifl Meyr, 
semnodes Meyr. 
«era Meyr, 
siderodota Meyr, 
Riderota Meyr. 
sirenioa Meyr. 
Bisyrota Meyr. 
skelloni Bail, 
aolanella Boiad. 
Homnulontolla Zell. 
Bordida Bail. 
Bpartodota Meyr. 
Bphenota Meyr, 
Stella Mem. 
Btereota meyr, 
BtoropastiB Meyr, 
Bteropucha Meyr. 
Btilbella Dtrabl, 
eubditeUa Walk. 
BubUtella Walk, 
eubpavoneUa Walk, 
symbolaea Meyr, 
symmorpha Meyr, 
taongdla Feld, 
tapetiella Linn, 
technioa Meyr, 
ter<M Feld, 
terminella Walk, 
terranea BuU, 
terreUa Walk, 
tetraphala Meyr. 
thallophora Meyr, 
thetodes Mem, 
tholodella Mem, 
thorybodes meyr, 
thn^as Meyr, 
thyraula Meyr, 
tipuliformo Olerck 
transversella Walk. 
tdoentra Meyr, 
triselena Meyr, 
tiistiota Meyr, 
tungeHa Feld, 
tyimioola Meyr, 
eUueOa Feld, 
venuta Meyr, 
▼inaria Jfi^. 
xaatobela Meyr, 
lelota Meyr, 
jBomenta Jimfr. 
EOBodoxa if^. 
soi^oeMa Meyr, 
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Art. XX VIII. ^ — Contrihuiom to the Study of New Zealand Entomology t 
from an Eoonontical and Biological StandpoitU : No, 1 — Plusia chalcites 
Esp, ; No. 2 ~ Nyotemera annulata Boisd. ; No. 3 — -Venusia verrioulata 
Feld. (Ijepidoptera). 

By Morris N. Watt, F.B.S. 

[Read before the Wanganui Philosophical Stu'-iety, 23rd Novefnber, J 914 .] 


iNTROlJUirriON. 

It is my aim in these and future contributions to bring together as complete 
a knowledge of each species as is possible. It is of great economic 
importance that we should know the range or distribution and full par- 
ticulars of the habits of our native insects. The life -histories may at first 
sight appear too elaborate, but they are the minimum demanded by the 
present-day biologist in his lesearches on the relationship and classification 
of the Lepidoptera and other families. My excuse is that science demands 
that these details should be known. The bibliographical and synonymic 
lists appended to each species are as complete as it has been possible to 
make them. All the more important inhumation gleaned from these has 
been made use of in the contributions, but where it would have been 
necessary to make long extracts reference to the original work has been 
made in the text. I should like to gratefully tender my sincerest thanks 
to Mr. W. G. Howes, of Dunedin, and Mr. G. V. Hudson, of Wellington, for 
the kindly help they have given me. 

The following keys for the description of the ovum, larva, and pupa 
in the Lepidoptera, showing the minimum of information required, are 
useful to workers who desire to further our knowledge in this branch. 
The bibliography below, though not exhaustive, includes works known to 
the author to be of real assistance to any desiring a sound working know- 
ledge of the subject. 

For describing (»va : — 

(1.) Class (flat or upright). 

(2.) Shape (if necessary, transverse and longitudinal sections). 

(3.) Dimensions (length, breadth, height). 

(4.) Sculpture (smooth, cellular, or otherwise), 

(6.) Micropyle (arrangement, number, and size of cells). 

(6.) Shell (strong, glossy, transparent, smooth, or otherwise). 

(7.) Colour (at laying and subsequent changes). 

(6.) Period of incubation ; dates of hatching, Ac. ; manner of laying; 
other notes of interest. 

For describing larvae, the following details should at least be included 
for each stage— ^.e., after each successive moult (Tutt, Hints for the 
Field Lepidopterist,” pt. iii) : — 

(1.) Colour and markings; detailed measurements of head, thoracic 
and abdominal segments; appearance of same; the position 
of a lateral flange, swellings, Ac. ; the number and position 
of prolegs. 

(2.) The numlMr of subsegments to each segment, and the variation 
in their character on different segments. 
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(3.) The position of the spiracles with regard to these subsegments. 

(4.) The character of the hooks on the prolegs ; how arranged — 
whether in complete ring or only on a longitudinal flange, &c. 

(6.) The position of the primary tubercles i-vii, and their variation 
in position on the different segments. 

(6.) The structure of the primary tubercles i -vii, and the position of 
the primary seta (hair) with regard to secondary setae (if 
any of the latter are present), and the variation in structure 
according to the different segments on which they are placed. 

(7.) The presence of any secondary tubercles other than those already 
noted as primary i-vii. 

(8.) The character of the skin, and the presence or absence of 
secondary hairs not connected with definite tubercular struc- 
tures. 

Description of Lepidopterous pupae (Tutt, “ Hints for the Field Lepi- 

dopterist *’) : — | 

(1.) The general appearance, especially noting any particular and 
striking features of the coloration, &c. 

(2.) The general structure, especially any particularly striking points 
of development. 

(3.) The exact measurements. 

(4.) The general characters of the head, thorax, and abdomen. 

(5.) The number of movable abdominal segments. 

(6.) Peculiarities of the cremaster. 

(7.) Detailed description of the dorsal view : Head (if any visible), 

If pro-, meso-, and meta-thorax (and wings), abdominal seg- 
ments, traces of tubercular scars, siibsegmentation, &c. 

(8.) Detailed description of the lateral view : Hoad, antennae, thoracic 
segments, and wings, abdominal segments, spiracles, traces 
of tubercular scars, lateral flanges, &c. 

(9.) Detailed description of the ventral view: Mouth parts, antennae, 
legs, maxillae, wings (with comparative lengths, &c., of these 
three last-named parts), abdominal segments, proleg -soars, 
genital organs, &c. 

Bibliography. 

The Ovum. 

Tutt. Nat. Hist, of British Lepidoptera, vol. 1, oh. ii, iii, and iv. 

Tutt. “ Hints for the Field Lepidopterist,” pt. 3, ch. ii and iii. 

Chapman. “ The Phylogeny and Evolution of the Lepidoptera from a 
Pupal and Oval Standpoint,” Trans. Ent. Soc. Lond., 1896, p. 567 
et 8eq. 

Quail. “ Embryology of Lepidoptera of New Zealand,” Trans. N.Z. Inst., 
xxxiih p. 169 ; xxxiv, p. 226, 

Watt. ” Descriptions of the Ova of some of the Lepidoptera of New 
Zealand,” Trans. N.Z. Inst., xlvi, p. 66 et seq (introduction only). 

The Larva. 

Dyar. ” Classification of Lepidopterous Larvae,” Ann.^N.Y. Acad. Soi., 

S viii, pp. 194 et seq. 

Dyar. Additional Notes on the Classification of Lepidopterous Larvae,” 
Trane. N.Y. Acad. Soi., xiv, pp. 49 et seq. 
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Dyar. “ A Combination of Two Classifications of Lepidopteray^' Jour. 
N.Y. Ent. Soc., 1895, pp. 17 et seq. 

Dyar. “ Relationship of Pyralidae and Pterophoridae from the Larvae,'" 
Entom. News, Feb., 1895. 

Dyar. “ Larvae of the Higher Bombyces,” Proc. Bust. Soc. Nat. Hist., 
xxvii, pp. 127 et seq. 

Chapman. “ Observations on Larval Prolegs," Trans. Ent. Soc. Lond., 
1893, pp. 97 et seq. 

Chapman. “ Notes on Mioro-Lepidoptera whose Larvae are External 
Feeders," Trans. Ent. Soc, Lond., 1894, pp. 335 et seq. 

Poulton. “ On the Ontogeny of Sphinx convolvuli and Aglia tow," Trans. 
Ent, Soc. Loud,, 1888, pp. 515 et seq. 

Tutt. Nat. Hist, Brit. Lep., vol. 1, oh. v, vi, and viii ; vol. 2, ch. i. 

Tutt. “ Hints for the Field Lepidopterist," ch. iv. 

The Pupa. 

Chapman. “ On a Lepidopterous Pupa with Functionally Active Man- 
dibles," Trans. Ent. Soc. Lond., 1893, pp. 255 ci seq. 

Tutt. Nat. Hist. Brit. Lep., vol. 2, ch. iii, iv, and v. 

Tutt. " Hints for the Field Lepidopterist," pt. iii, ch. v. 

Chapman. “ Notes on Pupae," Trans. Ent. Soc. Lond., 1896, pp. 129 
ei sag. 

Chapman. " On some Neglected Points in the Heterocerous Pupa," Trans. 
Ent. Soc. Loud., 1893, pp. 118 et seq. 

Chapman. " The Phylogeny and Evolution of the Lepidoptera from a 
Pupal and Oval Standpoint," Trans. Ent. Soc. Lond., 1896, pp. 567 
et seq. 

Packard. " A New Classification of the Lepidoptera,'* " Bombyoinc Moths 
of America," 1895. 


'No. 1. Plusia chalcites Esp. 

Phisia chalcites Esp,, Schmitt., 447, pi. 141, 3. P. verticUkUa Ou4n., 
Noot., 2, 344. P. rogationisy ib.y 344. P, argentifera 0u6n., 
ih.y vi, 352. P. eriosoma Dbld., Dieff. N.Z., 285 ; Butl., Voy. 
Ereb., pi. x, figs. 1, 2 ; Meyr., Trans. N.Z. Inst., xix, p. 36 ; Fereday, 
Trans. N.Z. Inst., xxx, p. 336 ; Butl., Cat. Lep. N.Z., p. 9, tab. 3, 
figs. 1, 2; Hudson, N.Z. Entomology, p. 82, pi. 10, figs. 8, 8a; 
Bullet, Trans. N.Z. Inst., xiii, p. 237 ; Fereday, Trans. N.Z. Inst., 
vi, p. 176. P. chalcUeSy Hudson, N.Z. Moths and Butterflies, p. 35, 
pi. vi, fig. 3 ; Meyr., Trans. N.Z. Inst., xliv, p. 104 ; Lewis, ib., 
xxxiii, p. 187 ; Meyr., tfc., xlii, p. 69 ; Hamilton, tb., xliii, p. 122 ; 
Longstaff, ib.y xliv, p. 113 ; Watt, i6., xlvi, p. 69 ; Hudson, ib.y 
xxxiii, p. 187. 

The above bibliography refers only to the native species. 

The Ovum. 

This I have already described in detail elsewhere (Trans. N.Z. Inst.,, 
xlvi, p. 69, pi. i, fig. 10). 

Egg-laying. 

The eggs are laid singly on the underside of the leaves of the food plant. 
The moth rarely lays more than one Qgg to a leaf. They are well atti^ed^. 



248 


Tran9ctetion9. 


and in most oases cannot be removed without damage. The moths lay 
throughout the summer right up till the end of autumn. The period of 
incubation differs considerably : in 1912 a batch laid on 20th May hatched 
on 18th June—that is, twenty-nine days ; while this year (1914) a batch 
was laid on 26th March and batched on 2nd April— only seven days. The 
weather during the incubation of this last lot was exceptionally hot, and 
this no doubt accounts for the shortness of the period. Eggs laid at the 
end of autumn would, in the case of a cold winter, remain unhatched till 
the following spring. The moth has a large egg-laying capacity, one in 
captivity laying over 500 ova within a space of thirty hours. Egg-deposting 
is carri^ on during the day as well as at night, though just at dusk is 
preferred. 

The Larva. 


Ist stadium : Duration, 27th March to 1st April, five days. Length 
immediately after hatching, ^ in. Newly hatched : Colourless ; head, pro- 
thoracic shield, and tubercles blcM^k. A day later the legs become black, 



Fio. A. — Larva: Ut instar. 1, prothorax (note position of iii, v, and vi ; iv absent); 

2, metathorax (iv absent ; sp, subprimary) ; 3, 1st abdominal segment 
(note iii and absenee of vi) ; 4, 2nd abdommal segment ; 5, 3rd abdominal 
segment ; 6, Sth abdominal segment ; 7, 7th abdominal segment (a, pos- 
terior subsegment). 

Notb.-— H ere and in subsequent figures the segments are not drawn to scale, but 
are lengthened in order to include all the tubercles. The whole importaaoe has been 
placed in tiie positions of the various tubercles. 

and, owing to the assimilation of food, the body is green. The thoracic 
segments are darker than the rest of the body, wHe the last two abdominal 
segments are blackish owing to the cdlecticm of undigested material 
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within the inteatine. The alimentary canal is dark on account of the 
foodstuff within, and gives the larva the appearance of possessing a dark 
medio-dorsal stripe. The body is cylindrical, the 5th, 6th, and 10th 
abdominal segments bearing prolegs which are well developed ; the crochets 
in each are arranged in an almost complete circle. Spiracles small, 
circular, brown, very inconspicuous. Tracliial tubes white and easMy seen. 
The body is clothed with a minute pile, the individual hairs of which 
are short and bristledike, and appear to be black-tipped, but require a 
quarter-inch objective to be di^inguished. It appears as though the 
membrane between the segments were more thinly clothed than the rest 
of the body, if not entirely smooth. The tubercles are all very conspicuous, 
and bear simple hairs. The head is well rounded and of medium size. 
The clypeuB and portion between it and the cheeks seems slightly lighter 
in colour. Mouth parts brownish. Eyes conspicuous. Four fairly long 
hairs are placed on either cheek between the eyes and clypeus, the two 
uppermost being situated just below and at either end of the central facial 
suture, the remaining two are below and slightly anterior to these ; the 
area within the eyes bears 3 smaller hairs in triangular formation, and 
an 8th very minute one is situated directly beneath the 5th eye. There 
appears to be ontogenetic relationship existing between these and the 
primary tubercles on the thoracic and abdominal segments. A black 
chitinous dorsal shield is present on the prothorax ; it is trapezoidal in 
form, the anterior margin being of greater width than the posterior one. 
The front portion of the shield carries 4 long hairs directed out over the 
he^d, and 4 smaller similarly directed hairs rise from the hinder portion. 
Excepting a slight swelling of the dorsal portions of the last two thoracic 
segments above the general surface of the skin, there is no evidence of any 
meso- or m eta-thoracic shield. The 3rd thoracic and 1st, 5th, and 7th 
abdominal segments are each divided into two subsegments, the posterior 
subsegment in the last, thoracic and 1st abdominal segments being the 
greater and bearing the primary tubercles. The subsegments of the 5t]j 
abdominal are separated by a diagonal suture directed fiom above 
anteriorly, the anterior subsegment being the greater and bearing the 

tubercles. The posterior subsegment of the 7th abdominal is very narrow, 

but bears tubercles i and iv. The spiracles are situated laterally, slightly 
below and slightly anterior to the central portion of the segments, but 

in the 1st thoracic near the hind margin. Tubercle i is included in the 

prothoracic shield, but is placed beneath ii in the meso- and meta-thorax, 
being shifted above in the abdominal segments. In the 2nd and 3rd 
thoracic segments ii is very minute, more so in the meta- than in the meso- 
thorax, and is also included in the dorsal scutum of the prothorax. A 
small subprimary tubercle is situated between i and iii in the meso- and 
meta-thorax. I^bercle iii is well developed, and surrounded by a pigmented 
area, greatest in the 1st abdominal. It bears a single stout hair, except 
in the prothorax, where it consists of 2 hairs, fairly minute. Tubercle iii 
is pre-spiracular, except in the Ist abdominal, where it is post-spiracular ; 
in the other abdominal segment!; is immediately beneath i, and in the 
prothorax beneath the posterior margin of the scutum, v is a small sii^le- 
haired tubercle, subspiracular but anterior to iii ; in the prothorax it is 
greatly enlarged, is supraspiraoular, • anterior to iii, and bears a minuto 
secondary hair at its base, iv is absent in the thoracic segments, but is 
post-spiracular m the abdominals and above v, and slightly subspiracular. 
vi is a large two-haired tubercle on the prothorax^ but on the meiQr and 
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meta-thorax consists of a single hair only ; is situated beneath v and between 
V and vii ; is absent in the abdominal segments, vii consists of two separate 
tubercles on the thoracic segments, one on either side of the upper and 
outer margin of the leg, and seemingly forming the ends of a black semi- 
circular band that extends around the inner margin of the leg. On the 
6th and 6th abdominals vii is absent, but on the re^t it consists of a single 
minute tubercle beneath and slightly in front of iv. viii is extremely minute, 
and is beneath but anterior to vii. A minute su bprimary tubercle appears 
in the 2nd, 3rd, and 4th abdominals, and is posterior to vii and beneath 
viii. In the 3rd and 4th abdominals tubercle viii and the subprimary are 



Km. B. — Larva; 2nd instar. 1, prothorax (note iii and vi) ; 2, metathorax (iv is now 
present; a, anterior subsegment); 3, 1st abdominal segment (vi present; 
a, anterior subsegment) ; 4, 2nd abdominal segment (compare with 1st in- 
star) ; 6, 3rd abdominal segment (compare with Ist instar) ; 6, 5th abdominal 
segment (a, posterior subsegment) ; 7, 7th abdominal segment (a, posterior 
subsegment). 

moved up to and form a single connected triangular group with vii. The 
last two abdominal segments are much aborted. The IQth bears the two 
large anal prolegs, which are directed posteriorly and the suranal plate, 
which is large, fleshy, and triangular in shape bearing a comb of short 
stout bristles direct^ posteriorly. 2nd stadium: Duration, 2nd April 
to 6th April, five days. Length immediately after the first moult, ^ in. 
Head light green,* mouth parts brownish, eyes black, legs grey. Body 
green, <Urker on dorsal surface; tigering towards head from the 8th 
abdominal segment. Tubercles bearing single simple hairs, black. The 
intestine forms a dark-neen dorsal stripe, darker anteriorly. The clypeus 
is margined by a fine black line, which extends also along the central facial 
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suture. The posterior portion of the cheek bears a conspicuous black 
streak extending from the top of the head to just above the eyes. In the 
me. 80 - and meta-thorax the scutellum is not at all distinct, the surface 
and colouring practically same as rest of body, neither chitinous nor horny. 
Spiracles as in stadium 1. In the prothorax tubercle i is beneath but^a 
good way in front of ii. A subprimary tubercle is situated above and 
in fi'ont of ii, and a second in front and above i. iii consists now of a 


small single-hair- bearing tubercle, the second hair having separated and 
become a subprimar}’ posterior to and slightly below iii. vi has also got 
rid of its second seta, which is subprimary and immediately in front. In 
the 2nd and 3rd thoracic segments a very minute subprimarv tubercle 
appears immediately beneath and close to v. Tubercle iv has now made 
its appearance in the meso- and meta-thorax, and is situated behind v 
and iii, immediately below i. In the first four abdominals a second small 
subprimary has appeared anterior to viii and above vii. Tubercles vii 
and viii are now separated in the 3rd and 4th abdominals, and no longer 
form the single triangular group with tlie subprimary. vii is now present 
as a single small tubercle on the upper anterior portion of the proleg in 
the 5th and 5th abdominal segments, vi appears in the abdominals, 
being placed between iv and vii, but below v. 3rd stadium : Duration, 
7th April to 12th April, six days. Length immediately after second moult, 
in. The 8th abdominal segment bears a posterior dorsal hump. Body 
tapering from 8th abdominal segment to the head ; colour green. In 
addition to the dark-green medio-dorsal stripe, 2 subdorsal stripes appear, 
one on either side of the dorsal one, and 
each consisting of two narrow white lines, 
the upper one slightly the broader. There 
is an exceedingly fine white spiracular line. 



The ventral surface of the body, together with 
the prolegs, is a light green. The true legs, 
eyes, and tubercles remain black. In the 
prothorax tubercle v has got rid of the second 
hair, which now forms a small subprimary 
tubercle immediately beneath it. Crocheto 
on prolegs arranged in semicircle. 4th sta- 
dium : Duration, 13th April to 17th April, 
five days. Length after third moult, in. 
Spiracles oval. The lower belt of the double 
subdorsal stripes runs below tubercle ii, while 
the other and broader beh runs level with 





Fra. D. — ^Prothorax: 3rd inatar 
(note tuberolo v, and’oom> 
pare with 2nd inatar). ^ 


it, but is indented so as not to enclose 

tubercle i. 5th stadium : Duration, 18th April to 22nd April, five days. 
Length after the fourth moult, | in. A third narrow white stripe is now 
add^ to the subdorsal lines and runs above tubercle i, so that now 
tubercles i and ii are situated in the intervals between the three sub- 


dorsal lines. There is a broad supraspiracular line of dark-green fading 
to the natural body-colour towards the anal end. Tubercle ii is white 
in the last nine abdominal segments, vi is white in the 3rd to the 9th 
abdominals inclusive, and v is white in the last abdominal. The tubercles 
on the suranal plate are white. There is a certain amount of slight 
variation in the colouring at this stage, but this is dealt with in full in a 
later pargraph. The sexes can now for the first time be distinguished, 
but this IS also dealt with in the paragraph above referred to. Numerous 
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C. — ^MeMOthoraz of male 
larva in 5th inatar (note 
ooalesoenoe of i and ii, 
and increased siase of other 
tubercles). 


minute irregular white areas are scattered over the body, especially on the 
ventral and lateral surfaces. During the last four stadiums the pile on 
the body has been getting not larger or more distinct, but much denser, 

and covering the whole surface of the body. 
6th aUuHum : Duration, 23rd April to 4th 
May, twelve days. Length immediately after 
fifth moult, 1 in. ; full-grown, in. The black 
line along the central facial suture and the 
black margin to the clypeus are now missing. 
Black cheek-stripe very conspicuous, some- 
times consisting of two separate short stripes 
end to end. Head small, non-retractile, light 
green in colour. The labrum is large, white, 
and conspicuous. Mandibles serrat^. True 
legs and prolegs light green. Medio-dorsal 
and subdorsal stripes as in last stadium. 
Fio. C.— 'Mesothorax of male Supraspiracular line ditto. Spiracular line 

white, broad, very distinct. Numwous small 
white areas on ventral and lateral surfaces, 
as in last stadium. Prolegs furnished with 
semicircle of crochets. Spiracles placed later- 
aUy, situated a little beneath and in front of the central portion of 
the abdominal segments, near the hind margin in the prothorax, oval, 
brown with dark margin, inconspicuous, those in the Ist thoracic and 8th 
abdominal segments greatly enlarged. Tubercles all bearing single simple 
dark-coloured hairs. Pile very dense, extremely minute, seemingly com- 
posed of short thick black-tipped bristles. 8th abdominal segment bearing 
large posterior dorsal hump, the body being much attenuated from it towards 
the head. Body cylindric.al, slightly flattened ventrally. Tubercle iii is 
well developed, and is surround^ by a large pigmented area, greatest in 
the 1st abdominal segment, and diminishing in the 2nd, 3rd, and other 
abdominals. Arrangement of subsegments same as in 1st stadium ; tubercles 
as in stadium 3. The hairs, which can be no decided protection to the 
body, are set in a peculiar manner, each one having a direction opposite 
to that of those immediately above and below it : for instance, i is dnected 
up and forward ; ii posteriorly and up ; iii outwards, forward, and up ; 
iv outwards, downwards, and back; v downwards, forward, and out; 
vi downward, backwards, and out. This must surely be the beginning 
of a more elaborate protective system. Concerning the coloration of the 
tubercles, i is white, iv and v are white in the 3rd thoracic segment and 
abdominals ; in the first nine abdominal segments all the tubercles are 
white exo^t iii; there are no black tubercles on the last abdominal. 
Prior to spinning, the body becomes much lighter in colour, and the dark- 
green supraspiracular stripe becomes most conspicuous. The spinning of 
the cocoon takes |dace some six or more days jsrior to the final moult. A 
considerable amount pt variation occurs in this stadium, details of which 
are giv^ in the following paragraph. 7th $tadium (extra moulter) : All 
tubmles white, excepting those on the caput. The black cheek-stripe is 
very inconspicuous, and sometimes entireljr absent. 

Fomffofi. 

Larva , — In the 6th and 6th stadiums there is a certain amount of 
individual variation in the ccdouring of the tubercles. The most important 
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feature to be recorded is the differenoe between the sexes, which is to be 
found for the first time in larvae during the fifth instar. At this period in 
their life-history certain larvae (the males) have tubercles i and ii coalesced 
in the 2nd thoracic segment, while all the tubercles excepting i in the 9th 
and those on the suranal plate in the 10th abdominal segment are black, 
slightly enlarged, and most conspicuous. There is also a form very similar 
to this, the only difference being that tubercles i and ii in the mcsothorax 
are not coalesced ; these larvae appear, however, to be only a variety of the 
female form. In the next, the 6th, stadium it is far more difficult to dis- 
tinguish the sexes. It appears that the tubercles i and ii in the meso thorax 
separate again, the only difference between the male and female larvae 
being that in the male all the tubercles of the thoracic segments arc black, 
whereas in the female tubercles i, iv, and v are white in the mcsothorax. 
There is room for much more work and observation here. 

Imago . — Meyriok records a variety in which the golden-white discal 
spots are wholly absent. This variety appears to be extremely rare. The 
European species, according to Meyriok, differs very slightly from our 
species in having the hind wings yellowish anteriorily. 

Habits. 

Larm . — The young larva emerges at the micropylar end of the ovum, 
and generally makes its first meal off the empty shell. During the first 
day its movements are sluggish ; later it becomes fairly active, but during 
the latter stadiums is again very sluggish. Throughout its larval existence 
it feeds on the underside of the leaves of its food plant, and stretches at 
full length, the ventral prolegs clasping the stem or midrib of the leaf on 
which it is feeding. The presence of larvae is plainly betrayed by the large 
irregular holes oaten in the leaves of whatever food plants they may be on. 
During the last few seasons the larvae of this moth have evidenced a decided 
taste for cultivated flower-plants, and in the case of dahlias and asters have 
acquired the habit of ‘eating right into the heart of the expanding buds ; 
in this way many flowers in full bloom hold a large fat catexpillar, which has 
absolutely ruined the flower from a marketable point of view. Strange to 
say, only a very close inspection of the flowers will reveal the true state of 
affairs, since the larva eats into them from below. It is during the first three 
stadiums only that the young caterpillars utilize a silken thread for de- 
scending from one leaf to another, and as a means of returning to the food 
plant when forced to drop from harm's way. The methods of defence 
differ somewhat according to age : during the primary stadiums the larva 
will at once drop to the ground on being disturbed, but as it grows older 
will content itself with throwing the fore part of the body sharply from side 
to side, even m akin g striking movements with the head at the object dis- 
turbing it ; if forced to drop, it will rapidly curl and uncurl itself with a 
flicking motion during its drop, and on striking the ground will hurriedly 
make off to hide among the leaves and rubbish, or, on the other hand, it 
may roll itself into a ball and remain motionless. Of course, its green colour, 
its markings and shape, and its habit of remaining on the underside of the 
leaves, and also of remaining, while eating, stretched out, and thus resembling 
a portion of a branch of the food plant, afford it great naturd protection. 
A day or so previous to moulting tne larva will seek a safe position beneath 
some leaf, and there stretches itself at full length. The prole^ are firmly 
attaohed to the cuticle of the leaf, but the true legs take no h(^ whatever, 
being held close against the body. During the next twenty-four hours 



254 


TramaetiUm^, 


the oolour gets much lighter, the whole body assuming a light yellowish- 
green tint. Prior to moulting the new head can be seen occupying the 
space between the old head and the prothorax, which space is thereby greatly 
extended. The eyes are plain, and the tubercles and hairs on the new skin 
can also be seen. The mouth parts of the new head are covered by the old 
mask. At intervals the fore part, of the body lifts slightly, as though the 
larva were trying to stretch itself.* Later tliese motions become more fre- 
quent, and the whole fore part of the body is allowed to hang some distance 
from the leaf; evidently the muscular effort that before held it straight 
with the rest of the body has been relaxed. The stretching movements 
become convulsive, the head meanwhile being thrown from side to side. 
At last the rear segments appear to swell slightly, the ones in front remaining 
in their former state ; then each segment in turn, from the last abdominal 
to the first thoracic, is slightly inflated, the whole appearing as an undula- 
tory movement towards the head as if the inner body were gliding within 
the old skin : having reached the head, the motion begins anew at the anal 
end and proceeds as before towards the head. Several times this pumping- 
like action occurs, each new motion commencing on the completion of the 
previous one. and after each the segments gain in size. Then shortly these 
motions follow with shorter intervals between, till with one supreme effort 
the old skin is parted round the neck and the new body appears to be forced 
out of the old skin segment by segment ; in reality the old skin is being forced 
back. When the prolegs are reached the larva helps free itself by pulling 
forward. The larva, now free of its old skin, still retains the mask covering 
the mouth parts ; this it rids itself of by rubbing against the leaf, and then, 
that accomplished, curls itself up to rest. Almost invariably the freshly 
emerged larva will consume its discarded skin. In the last two or three 
stadiums the larva spins a light carpet of silk on the surface of the leaf 
previous to moulting, in order to securely -attach the prolegs during 
the operation of casting its skin. From the time the larva takes up its 
position previous to moulting till some houis after the moult, the whole 
period extending sometimes into two or three days, it takes nothing to 
eat ; it is on account of this, and the total removal of all undigested food 
from the alimentary system, that it becomes so much lighter in oolour 
at these periods. An interesting point connected with tlie feeding of 
these larvae is that they can change from one food plant to another- 
for instance, specimens under observation which had been fed up till the 
4th stadium on nigrum took readily to dahlia, salvia, and potato ; and 
vice versa. Temperature and other climatic conditions have a great deal 
to do with extending or shortening the duration of the stadiums. A cold 
spell may greatly lengthen them, or even increase the number of stadiums 
beyond the normal, and also has the effect of dwarfing the larvae ; such 
larvae may hybemate through the winter months. 

RecapUulcUion. 

1st stadium : Body green ; head black ; spiracles circular. 2nd stadium : 
Body and head .green ; olypeus black-margined. 3rd stadium : Double 
white subdorsal stripe appears. 4th stadium: Spiracles oval. 5th sta- 
dium : Triple subdorsal stripe ; tubercles ii in segments 2 to 10 (abdominals) 
inclusive iimite ; vi white in abdominals 3 to 9 inclusive. 6th stadium : 
Black margin to olypeus missing ; tubercles on abdominals white, except- 
ing iii. 7th stadium : Extra moulter ; tubercles all white. 
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Periods, 

Period of incubation, seven days; weather hot. Ist stadium; March 27 
to April 1, five days; length, ^in. ; mild. 2nd stadium; April 2-6, 
five days ; length, ^ in. ; mild. 3rd stadium : April 7-12, six days ; 
length, ^in. ; colder. 4th stadium: April 13-17, five days; length, 
^in. ; mild. 5th stadium : April 18-22, five days ; length, fin. ; mild. 
6th stadium; April 23 to May 4, twelve days; length, 1-1 fin.; cold. 
Duration of pupal stage, eighty-five days ; cold weather. 

Notice the comparatively equal duration of the stadiums, and the in- 
fluence of the weather upon these. As mentioned in a former paragrapli. 
temperature may be the cause of lengthening or shortening these periods, 
or even of increasing the normal number of stadiums. By separating one 
batch into two lots, and treating one of the lots to artificial temperature 
a few degrees higher than that prevailing in the open, the 3rd stadium was 
shortened from five to two days only. 

Food Plants, 

Solanum avioulare, S. nigrum. These were, in all probability, the 
original food plants, but the larvae have now taken almost exclusively 
to introduced plants, and are in consequence becoming a dangerous pest 
to the flower-gardener. The larvae are now seldom found on S. avimhrey 
and then only in parts where introduced plants are still scarce ; they still, 
however, favour S, nigrum even in richly cultivated districts. The follow- 
ing introduced plants are eagerly eaten : Dahlia, salvia, geranium, potato, 
tomato, nettle (introduced), beans, Scotch thistle, mint, horseradish. 

Parasites, 

The larva is often attacked by a small Hymenopteron belonging to the 
family Braoonidae. These parasites, to the number of thirty or more, 
emerge from their host just prior to its pupating, and spin their small cream- 
coloured cocoons on the leaves of the plant on which the host has been 
feeding. The victim may be found later lying upon the ground, its sides 
scarred by large open circular black-edged wounds from which parasitic 
larvae have emerged. Prior some days to the exit of the parasites the larva 
becomes very torpid, moving but little, and eating nothing; externally 
nothing appears to be the matter with it. The cocoons of the parasite are 
short, cylmdrical, and very fluffy, and are collected in small heaps upon 
the leaves. One unacquainted with the life-history of these little creatures 
would often be puzzled to account for the presence of small masses of the 
cocoons on the leaves of many garden plants. The duration of the pupal 
existence is about forty-six days. At present this Hymenopteron is 
unidentified. 

The Cocoon, 

The favourite situation for the cocoon is between two or more leaves 
some little distance from the ground. The silk is white and strong, and 
the cocoon rather fluffy externally, and is never so thick but what the en- 
closed pupa can be easily distinguished. It often happens that the larvae 
wUl forsake their food plant to spin in vegetation yards away. The con- 
struction occupies from two to three days. 

The Pupa. 

At first the pupa is considerably active if disturbed, twirling its abdo- 
men with a circular motion ; later, however, it becomes much less active. 



TrunHtctionM. 


The newly formed pupa is bright green in colour, the dorsum shortly be- 
coming dark brown to black. In a week’s time the general colouring is 
black, the ventral parts being lighter in colour. Till shortly before emerg- 
ing, the base, dorsum, and termen of the forewings retain a considerable 
amount of the original green. The intersegmental membrane is reddish 
brown. Laterally the apex of the head is in front of the axial line, the 



Fig. 1 . — ^Pupa : Ventral view, a, female genital organs ; 6, Poulton*s line ; r, 2nd 
legs ; d, 1st legs ; t, femur of Ist legs ; maxilla ; g, labial palpi ; A, antenna ; 
*, eye. 

Note. — All illustrations of pupae arc' to scale. 

dorsal line sloping forwards at the prothorax. The dorsal outline of the 
abdominal segments is practically straight, the individual movable seg- 
ments, of course, being somewhat rounded when extended. The posterior 
margin of each movable abdominal overlaps the anterior portion of the 
segment behind it when the body is contacted, and when in this position 
the dorsal line is straight. From the 8th abdominal both dorsal and ventral 
margins rapidly converge towards the cremaster. The anterior convexity 
of the head terminates laterally in a small prominence above the eye, bend- 
ing round here and slightly curving downwards and outwards to the end 
of the first legs. The ventral line continues straight from here to the 
extremity of the wings, where it is abruptly terminated by the extremity 
of the maxillae, which protrude from the abdomen for a distance of 0*75 mm. 
The ventral margin of the abdominal segments below this is straight as 
far as the 8th abdominal. The anterior extremity of the pupa is about 
the front portion of the epicranium; from this point, it slopes forwards 
about 2 mm. The labrum is somewhat triangular in shape, rounded be- 
tween the eyes, and bears 2 small tubercles near its upper margin. The 
clypeus is marked oil by a fine suture. The frontal Wdpiece is almost 
square in outline, slightly longer than broad, and forms a prominence 
above the eyes; it is almost smooth, the only sculpture being a slight 
network of fine lines, sometimes slightly depressed centrally. There is 
no dorsal headpiece. The proboscis is prominent, standing out as a 
rounded keel till about 6 mm. from its origin ; throughout this distance 
it is the most prominent part of the front of the pupa : at first narrow 
between, the cheeks, it then widens out and forms an angle where the 
Ist leg meets the eye ; either side measures 1*70 mm. from middle line to 
angle; it proceeds, gradually narrowing, to wing-apex, 14*11 mm.' The 
greater part of the maxillae is smooth, wough fine lines may be seen with 
a lens ; the basal portion, however, for about 3 mm. is marked with strong 


Watt. — Study of New Zealand E ntoniology . 


257 


transverse rugae. This rough area varies a good deal in its extent. The 
central line is divided at the base of the maxillae, and encloses a small 
triangular portion, the base of which adjoins the labrum ; a little farther 
down, on a line with the base of the eyes, the central line again divides, 
and encloses a long narrow strip 4 mm. long and about 0*25 mm. across 
at its greatest width. This area is a portion of the labial palpi, and is 
divided by a central suture. The antennae show every joint very distinctly, 
and are somewhat roughened. The scape of each antenna is square in 



Fig. 2. — Pupa ; Lateral view. 


outline aiul plainly marked out. The prothorax has a slight central suture 
and a sculpturing of fine lines ; the posterio-lateral extreiiiities are elongated, 
forming 2 narrow tongues extending down alongside the antennae for 
0*54 mm., the Ist spiracle being imprisoned in the angle so formed, the 
posterior margin of the prothorax projecting over it like a lid just raised 
from the aperture. The Ist legs have a narrow margin against the eyes 
and antennae, are wide and large, the greatest width being 1*25 mm. 
Between them and the maxillae is a small strip 1*74 mm. long, the Ist femur. 



rK 4 . 3. — Pupa ; Dorsal view, a, lower or hind wing ; 6, motathorax ; c, upper or fore 
wing ; a, mesothorax ; e prothorax ; /, scape of antenna ; jf, frontal headpiece. 

The 2nd leg is somewhat narrower than the Ist, both legs having a slight 
transverse sculpturing. The mesothorax has an appreciable soulpturing 
in labyrinthine wrinkling, and there is a well-marked central suture. The 
wings are finely sculptured, and the nervures are easily seen. Poulton’s 
line is gracefully curved, and outs off a fairly large triangular area. The 
metathorax has a^ deep central suture, and is covered with fine labyrinthine 
wrinkling. The narrow strip of the hindwing has its greatest width at the 

Ih^TtaxiB. 
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juncture of the tnetath(»rax and Ist abdominal segment, and diHappearn 
opposite the spiracle of the 3rd segment. The abdominals aic smoother 
than the thoracic segments, the Ist abdominal possessing a strcmg central 
suture, which is sometimes also traceable on the 2nd segment. Suhscg- 
mentation ivS not apparent. The movable incisions are between 4-5, 5 6, 
and 6-7. The 5tli. 6th, and 7ih segments possess a flange on their anterior 
margin : the surface (»f the segment, instead of being curved down to the 
incision, continues directly forwards and then outwards at a sharp angle 
on the dorsum, but with a little final curve on the sides, to the sharp 
margin of the flange ; the portion of the segment anterior to the flange is 
furnished witli a series of curved transverse rugae, greatest dorsally. When 
the segments are flexed the anterior surface of the flange comes against the 
soft flexible posterior margin of the segment in front, which is full and 
rounded in such a way that the flange fits against it. The spiracles lie 
laterally behind the flange, forcing it back slightly in the 6th and 7th seg- 
ments, are oval with raised lips, large and conspicuous ; those of tlie 8tli 
abdominal are abortive. There is n(» evidence of the larval fuolegs. The 
cremaster (fig. 4) bears 2 large books, the extremities of which are whorled 
and project ventrally and laterally ; 4 smaller flattened hooks, arranged 
one above the other, are sitiiak'd abr^ve these, theie being 2 on (‘ith(*i' side 




Fto. 4. — ^The cremaHter. 

Fig. T). — Pupa; Frontal view, e, maxilla; 6, eve ; r, frontal headpieec* ; rf, Meape 
antenna ; e, antenna ; /, prothorax. 

Fi(J. U. — Heatl portion of male pu|)a (note labial palpi). 

Fkj. 7. — Genital organs of male pupa. 

of the cremaster, and 2 others on the dorsal surface just above tlie large 
posterior hooks. The tubercles are nearly all present, but are ver}^ minute, 
and bear very short single simple setae ; t hey occupy the same positions 
as in the larva, but ii, vii, and viii appear to be absent. The female genital 
organ is situated on the ventral surface of the 8th abdominal, towards tlie 
anterior margin ; is represented by a short bmgitudinal line surrounded 
by an oval and slightly raised area, and on either side of this the sur- 
face of the segment is somewhat elevated anteriorly. The male pupa is 
distinguished by two very marked differences Of structure. Tlie labial 
palpi occupy almost the whole margin of the labrum between the eyes, and 
are but slightly constricted between the maxillae (fig, 6). The male genital 
organs are represented by a very well defined depression guarded by two 
lips, one right, the other left, and are confined to the 9th abdominal segment 
(fig. 7). The 8th segment is free from any structure excepting the lateral 
flattened tubercles inentioned above. The male is slightly more robust 
than the female pupa. 
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This pupa has been described much fuller than is necessar)’-, in order to 
show all the points that must be considered when studying pupae in general. 
The following table of measurements is valuable and more luminous 
tlian any verbal description. The plan is that adopted by Tutt in his 
‘‘ British Le/pidopteraN In the pupa the length will vary slightly accord* 
ing to the amount of extension of the free incisions. In the present table 
the measurements arc* from a typical specimen with incisions slightly ex- 
tended . 

TMe of M m-mrtmenUi. 


McuMiirutiii'iit at 

licugth from 
Front. 

Trans verm* 
Diameter. 

Anteriur*p<)st« 

Diameter. 


1 Mm. 

Mm. 

; Mm. 

'J’op glazc'd eye 

.. 1 0-50 

• 1-31 

1-76 

Outer anglt' maxilla 

I 1*74 

4*02 

' 4-51 

Prumini'fiee at baae of f<in*wifi^ . 

. . 1 4*00 

5-2f; 

6*5:1 

End of |Ht le^js 

. . ' 701 

5*20 

HOI 

End of 2nd legH 

.. : 1310 ; 

5- 10 

5*77 

End of maxillae 

1411 ' 

4-74 

5*4:i 

Spiracle, 5th alulominal 

. . < I4'MI 

4-00 

4*51 

M 7th 

.. ; 17-63 

3-80 

3*Hfi 

O-IO ineiaion . . 

.. ' 20-23 

200 

: 1*53 

Bane (»f cremaster 

21-71 i 

OHO 

0-Hl 

Extreme Umgtii 

22-46 1 


1 


Deh Uvence. 

The maxillae-cases, leg-cases, and antenna-cases separate in one piece as 
far as the end of the Ist legs. The headpiece and prothorax are separated 
in one piece, and are liable to be lost. Tlie eye-covers also appear to 
separate and to be remcjved from between the proboscis and the antennae, 
these latter staliding out as a central and two lateral projections to the 
appendage -cases piece. Dorsally tliere may })e a slight central fracture of 
the meso-thorax. 

7' he Imago. 

This has already been ably described by Meyrick (Trans. N.Z. Inst., xix, 
p. 36), and by Mr. Hudson in his ‘‘ New Zealand Moths and Butterflies,” 
p. 35, pi. vi, fig. 3, to which the reader is referred. 

Habitfi oj Inaufo. 

The moth is both nocturnal and diurnal, and may frequently be see’ti 
during the summer flying swiftly from flower to flower in the hot sunshine. 
It is common from September till the beginning of June, and specimens 
may be found during the winter months, provided the cold is not too severe. 

Distribntioir } . 

Is common in the North Island, but appears to be rare in the southern 
portions of the South Island, if not quite absent. Has been recorded from 
Auckland, New Plymouth, Wanganui (March to June), Napier, Wellington, 
Nelson, Blenheim, and Kamo. Also Australia, Pacific islands, India, 
Madagascar, South Africa, southern Europe, southern England, and North 
and South America. 

0 * 
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No. 2. Njctemera annulata Boisd. 

Leftosoma amndalum Boisd., Voy. de TAstr., Bnt^ v, p. 197, pi. 6, 
fig. 9 (1863) ; Doubl., Dieff. N.Z., 2, p. 284. Nyctemera double- 
dayi Walk., Cat. Lep. Brit. Mus., 2, p. 392. N, anniilcUa Butl., 
Cat. Lep. N.Z., p. 4. Leptosoma^ annuhtim Bates, Ent. Mo. 
Mag., 5, p. 2. Nydermra annulcUa Meyr., Proc. Linn. Soc. N.S.W., 
1886, p. 760; Trans. N.Z. Inst., xxii, p. 218 ; ib., xlii, p. 67; 
ib, xliv, p. 93: Fereday, List N.Z. Lep., Trans. N.Z. Inst., xxx, 
p. 331 ; ib, vi, p. 172 (as Lepiosotm annulatmn ) : Hudson, 
Man. N.Z. Ent., p. 73, pi. 9, figs. 3, 3?; ; N.Z. Moths and 

Butterflies, p. 2, pi. 4, figs. 1, 2, pi. 3, fig. 9 : Trans. N.Z. Inst., 
xlv, p. 65 ; ih., xxxvii, p. 337 : Smith, Entom., 26, p. 220 ; ih,, 
34, p. 141 : Thompson, N.Z. Naturalist's Calendar, p. 7 : Buller, 
Trans. N.Z. Inst., xiii, p. 238: Quail, Trans. N.Z. Inst., xxxiii, 
p. 164 : ih., xxxiv, p. 228; Entom., 1901, p. 143 el ,seq. : Howes, 
Trans. N.Z. Inst., xxxiii, p. 188 : Phiipott, ib, xxxix, p. 213 ; 
ib, xxxiii, p. 167: Watt, Trans. N.Z. Inst., xivi, p. 69: 
Hamilton, ih., xli, p. 44; ih., xliii, p. 116: Longstafi, ib., xliv, 
p. 110 (as Deilemera annalMa): Hutton, Trans. N.Z. Inst., ix, 
p. 356. 

The Ovum. 

This I have fully described elsewhere (Trans. N.Z. Inst., xlvi. p. 69). 

Egg-laying. 

The ova are invariably laid on the underside of the leaves of the food 
plant, arc lightly attAc-hed, and are generally ai’ranged in small regular 
batches of from 10 to 30 or more ; occasionally they are laid loosely. The 
eggs are deposited from September to June, but it seems improbable that 
the winter is spent in this form. 


Th^e Lftfva. 

Although Mr. Quail has already (Entmnohyid, 1901, p. 141) described 
the larva, it has been found necessary to connect some slight mistakes and 
omissions. The short summary below is supplementary to Mr. Quail's 
paper, and should be read in conjunction with it, since it is not intended 
that it should replace the original description. 



Tubercle i consists of a small tubercle bearing a single spinulose seta ; 
unlike the other tubercles, it remains in this primitive form throughout 
the larval life; in the pothorax it is included in the dorsal scutum, and 
conjoins with ii and iii in the meso* and meta-thorax to form a large 


^ATT.-Stiifhj of Xew Zfolavd Entomology, 261 

anterior >tvape/^oIdal tubercle or wart, ii is beneath and behind i, and is 
also included in the prothoracic shield, iii is immediately beneath i, and 
is supraspiracular in the prothorax ; it is below and posterior to the 
scutellum, pre-spiracular, and bears 2 light-coloured setae ; it retains this 
position and primitive form in the })rothorax throughout the larval exist- 
ence. In every stadium there is a minute secondary tubercle bearing a 
.single .seta situated below and pcwterior to the large anterior trapezoidal 
in the ineso* and meta-thorax, v is betieath the spiracle and below iv, 
is pre-spiracular in the protliorax and imiriediately beneath the scutum, 
and in the abdominal segments is inclined to be post-spiracular. iv is 
absent in the thoracic segments, but is close below and behind the spirac’le 
in the abdominals, vi is present in the thoracic segments above the base 
of the legs, and posterior to v ; in the Ist stadium is absent in the 
abdominals, appearing, however, in the 2nd and subsequent stadiums in 
the 3rd to the 7th abdominal segment.*^ inclusive, being situated in the 
7th abdominal between v and vii but ])Osterior to both ; in the other 
segments mentioned is above the base of the legs, bfth»w but ])osterior to v. 
vii consists of a small group, one on eitlier side of the upper margin of the 
thoracic legs : is j)re8ent directly beneath in the 1st and 2nd abdominals ; 
is absent in alxlomiiials 3 to G inclusive : is below and slightly posterior to 
V and beneath and anterior to vi in tiie 7th abdominal, viii is immediately 
beneath vii -if anything, slightly anterior. There is no alteration in the 
}>osition of, addition to, or removal of tubercles after the 2nd stadium. 
The .sjiiracles arc ciiculai*, with dark rims : small and light in colour during 
the first two stadiums, hut becoming oval and still le.ss cons))icuou8 in the 
3rd and subsequent ones. A thick pile covers the body throughout the 
larval period, becoming thicker and darker after each successive moult. 
The setae, excepting tho.se of the head, are at all stages Hpinulo.se. Iti the 
latter stadiums tlie body tapers toward.s the h(‘ad from th(* 7th abdominal 
segment. 

l)eveloftnfen( of iMrml Markings. 

Immediately after hatching, very pale; hairs black, tubercles Jigiit- 
coloured. Second day : General col<»ur a dirty' grey to the naked eve, but 
of a green tint w^hen examined under the micro.scoj)e. Tuhercles, scmi- 
tellum, and head black, month parts and central portion of the cheeks 
hrownish. Towards tlie end of this period two jeddish-brown subdorsal 
bands extend the whole length of the body, and include tubercles ii and 
iii, each band being produced ventrally in order to include iii. In the 
abdominal segments the poateri< -dorsal margin of the stripes converge and 
.sometimes unite, forming a nam>w traii.sverse belt across the dorsum of 
each segment. Reddish are^s surround the tubercles. 2nd stadiam : Head, 
legs, and spiracles black. Subdovsal bands as in last stadium. Between 
the subdorsal bauds eacli segment has an anterior and posterior area of light 
yellow, the intervening space being white. Body generally light yellow. 
There is a narrow subspiracular line of reddisli brown and a reddish area 
surrounding tubercle iii. drd stadium : Narrow yellow niedio-dorsal stripe. 
Subdorsal stripes broad, black. Yellow spiracular line interrupted by a 
large white area on each segment beneath the spiracle. Subspiracular line 
naiTOw, very dark brown to black ; below this is a very narrow white line 
with a narrow dark-brown line separating it from the ventral surface, 
which is of a light-slate colour. 4th stadium: Dorsal line yellow with a 
distinct reddish tinge. Subdorsal lines black and very broad. Spiracular 
lines narrow and broken, reddish yellow. Beneath the spiracular line the 
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skin is mottled witli brown, thv ventral surface brownish. 5tli sladinut (full- 
grown) : Dorsal line narrow, reddish. Subdorsal stripes black, tubercles 
blue. Frequently the subdorsal stripes are connected by narrow black 
transverse bands about the middle of the segments. Spiracular line 
interrupted by alternate areas of red and yellow. 8u})spiraculai‘ line black. 

' Variation. 

There is no marked variation among the larvae, though there 
may be some slight variation in colour, and also in the comparative lengths, 
numbers, and coloration of the tubercular setae. It appears that corre- 
sponding tubercles on many larvae, and even on the same specimen, do not 
always bear the same num}>er of setae. Tn many cases the tubercles 
bear a cei*tain number of white hairs intermixed with the black ones, 
but this does not seem to be of any physiologk^al importance, since 
some larvae possess many more white setae than others do. As a rule, 
such coloration is symmetrical that is to say, if certain hairs are wdiite 
on one tubercle the corresponding hairs on the same tubercles of all tlie 
other segments will be white also. 

The Imago.-- Mr. Hudson records that tlie species varies a good deal 
in the extent of the cream-coloured markings. 

Table of Main Protect ii>e Setae. 

Tl»e figures in the following table, though as a(‘curate as possible, are 
only approximate, owing to the difficulty of correctly counting the setae ; 
but they are of interest since they show various phases of growth whicJi 
will be dealt wnth fully in the paragraph on habits. 



LeuKtli of 

; !.(«ligt}i ol' ' 

Numltarof 

! Number of 

Poriud. 

l^oruicKt HhIfh on 

lAftiRAgi Mttlrtioir' 

Hnira on UorMtl j 

Halra on 

DofMal Tubarcff* 

(*u»t'trai)exoiUal : 

Tiil^erclc Mrnn. 

I*oMt*trapeioidal 


of tla* MoHotliomx 

of AbdomnialH. j 

Oiomx. ' 

AbdoiulnalH. 


1 Mm. 

Mm. 



iHt Htadiuin 

.. 1 M7 

0*47 

: 

1 

2n(i Htadium 

1-75 

082 

14 

K 

3rd Htadium 

4i0 

1-51 

36 1 

19 

4th Htadium 

5-53 

l-7(> 

38 1 

27 

5th Htadium 

7*57 

2*5:t 

40 1 

30 


Perwda, 

Period of incubation, about fifteen days. Hatched, 15th February, 
19J4. Ist stadium: February 15 19, four days; length, ^ in. 2nd 
stadium: February 2(t 23, four days; length, in. 3rd stadium: Feb- 
ruary 24 -28,* five days ; length, ^ in. 4th stadium : March 1-6, six days ; 
length, in. 5th , stadium : March 7--16, tea days ; length, | in. Length 
when full grown. If in. Durathm of pupal period, March 17 to April 3, 
eighteen days. Total, forty-seven days. 

Table published by Mr. Quail : Ist stadium, seven days ; 2nd stadium, 
six days ; 3rd stadium, seven days ; 4th stadium, ten days ; 5th stadium, 
fifteen days; 6th stadium, 145 days (hybernated) ; 7th stadium, twelve 
days ; 8th stadium, fourteen days* Duration of pupal period, thirty-two 
days. Total, 248 days. 
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Tlu^ above' table' a total period, exeduHivo of the* staU*, of forty 
.seven days. Another bate.li inieler observation made a total of seventy- 
seven days, (\mtrast tliese with Mr. Qiiairs table, with a total of 248 days. 
Here the normal number of five stadiums has been extended into eight 
on aeecmnt of the seaw>n, on which account also tin* larvae hybernated 
in the 6th stadium for 145 days. 

Hahits of Jjtirm and Inaufo. 

The Laiea. On hatching, the young larva makes its fir.st meal off the 
empty shell. During the first three stadium-s it ke(‘))s to the undeiside 
of the leaves of tfu' food plant, .seldom exposing it.self on the upper surface, 
<‘xce])t j>erhaps during li(>t sunshine, and eats only the under portion of the 
leaf, not eating right through and thereby leaving conspicuous signs of 
its presem'.e. During this time also it utilizes a .silken thread in order to 
reach fresh feeding-grounds (Ui leavf's below, oi- to legain the food plant 
if forc(*d to drop to tlie ground for defensive purposes. The slightest dis- 
turbance during the.He three periods is geTjerally .snftici(‘nr to make the larva 
hurriedly drop frcmi the leaves, and on reaching the ground it will curl 
itself u]». th<‘ long hair.M of the 2nd thoracic and anal al>doininal s(‘ginents 
i!it«M*mingling and so protecting the head. The larvae dislikn* overcrowd- 
ing. and on cmiiing into contact with <uic another will I’car up the fore part 
of tin* body a!id strike from side to side, (‘ven maki?ig attiinpts as tliough 
t.o f)ite. In the Iasi two stadiums the hahits undergo important changes: 
the larva will freely exp(’.s(' itself wliiie feeding, and. in fact, fe(‘d.s almost 
exclusively on the up])er portion of tlie leaves ; as a rule', tiny are not .so 
liable to dro]» from tin' food plant when disturln'd ; they do not use the 
silken thread if so forced t<» dr(»p ; instead of a life of seclusiveness, they 
be(n>me nomads, often ranging gn at distances in search of fresh food ; and, 
lastly, tliey <'at large holes out of tlie leaves of their fo(»d plants, thereby 
making tlieir presence most ap])arent. In short, their life after the 3rd 
stadium changes from one of retirement to one of .self-advertisement. Turn 
now to the table of (lie main protective setae and to tlie paragraph on the 
development of the larval markings. You will note in the latter paragraph 
that the markings during the first half of the larval existence are niainh^ 
protective, as distinguished from aggressive, whicli form tliey assume during 
the two lattei* stadiums. From the table of the main protective setae we 
find that the number of the hairs increases rapidly during the first three 
instars, increasing but slightly during the last tw'o : whereas their length 
increases almost uniformly in each of the five stadiums. Turning now to 
the period table, one cannot help noticing the similarity in length of time 
of each of the first three' stadiums, and the shortness of their duration as 
compared with the rest. In the batch mentioned the Ist stadiums occupied 
only thirteen days out of the total of twenty-nine, and in Mr. Quail's table 
these three stadiums occupied but twenty days out of a total of 216. The 
first three stadiums, during which the larva is to a certain extent unpro- 
tected and therefore leads a seclusive life, are, on that account, greatly 
shortened, wdiile the protective development proceeds rapidly. It is in the 
latter two, during which the protective devices, being almost perfect, change 
but little, that tlie greatest amount of grow'th is attained, and in which the 
caterpillar spends the greatest portion of its larval life-period. It is un- 
necessary to dwell further on the above facts. 

I have tried many experiments in order to test the sight and sense of 
direction of these larvae, but no very definite assertions can yet be made 
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on these pointH. From my experiments it appears that their sight is poor, 
and that the larvae are influenced more by large objects, even at a distance, 
than by much smaller and closer things. Larvae placed in the open on 
bare ground were seemingly attracted by high trees in the immediate neigh- 
bourhood, but failed to observe or direct their way to small food plants and 
other objects of 2 in. or 3 in. in height placed within a few inches of their 
path ; they even seemed quite unaware of such objects placed right in 
their way till the long hairs of the thoracic segments, which j)roject out over 
the head, came in contact with them. This seems rather curious, since a 
larva will frequently, while crawling on the ground or elsewhere, halt and 
rear the head as high as possible, as though to take a verv' comprehensive 
view of all the surroundings. When they are travelling in the open they 
always appear to have some definite object in view, and to be going straight 
to it, and it generally needs an insurmountable obstacle to force them to 
make a definite change of direction. Larvae crawling over large sheets of 
cardboard would more or less change their course on the sheet being turned, 
though they would rarely hit exactly on their original direction ; but many 
more experiments are necessary. Regarding sound and hearing, it seems as 
though this larva were quite deaf ; apparently no amount of noise produces 
the slightest effect, yet it is appreciable of the minutest vibration imparted 
to the object on which it may be feeding. 

During the summer months they are often t-o be found crawling over 
the paths, and can travel at a fair speed ; one that was timed traversed 
4 ft. in a minute. I am told by several reliable authorities that thes<' larvae 
are a serious pest to (?ereal crops, and a few years ago (caused a great amount 
of devastation in the Wangaehu district, ruining fierd after field of oats ; 
on one occasion numbers of them cjossing the railway-line on a steep grade 
from one field to another Caused the stoppage* of the ex})reBs.* 

Prior to moulting, the body becomes dark , in cr)lour, and tlie hairs of 
tlie, coming instar — or, rather, of the new skin can be plaiTily seen. The 
larva seeks a secluded position on the underside of a leaf, ami will spin a 
light silken carpet in which to firmly wedge the crocheis of the prolegs. 
It seems as though this habit of carpet -laying is not acquired till after the 
third moult. The anterior portion of the prothorax gets greatly extended, 
and on the sides the eyes of the new head can be distinguished under the 
overlying layer of skin ; the new mandibles can be seen occupying the 
cheek -spaces of the old head. These characteristics are peculiar to the 
period just prior to the moult in all lopidopterous larvae. Actual moulting 
operations are exactly similar to those of P. chalcites. The true legs through- 
out the operation are held close to the leaf, but are not fixed on it in any 
way. The skin eventually breaks behind the head, and is gradually worked 
back off the body, the last few abdominal segments, howevei’, being pulled 
out by the larva itself. During the next hour or two it will remain quiet, 
occasionally making convulsive movements in order to expedite the drying 
and setting of the setae. The actual process of moulting may occupy only 
a minute orfcsa. 

The hnago . — The imago is diurnal, and is a rather lazy flyer, except 
during the early, hours of the morning soon after sunrise and in the early 
evening, when it may be seen flying very high and around the tops of the 

* Since writing the abovi^ 1 have communicated with Mr. G. V. Hudson on thin 
subject. He says he has never heard of the larva feeding on oats. Probably my 
informants may havc^ made a mistake in identity. 
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highent trees. This peculiarity has been recorded by several observers. 
While resting, the wings are held Hat, the dorsal margins of the upper wings 
being parallel, thus giving the motli its characteristic triangular appearance. 

Tiw Cocoon. 

Prior to spinning, the larva boconies very restless if disturbed, wandering 
hastily and aimlessly about the food plant, and feeds but little, if at all. 
Later it forsakes the food plant, those in captivity having a tendency to 
crawl to the top of their brooding-cage. The cocoon is constructed amongst 
neighbouring rubbish on or near the ground, a favourite place being under 
the loose bark of near-by trees. Actual spinning operations last about 
two days. The cocoon appears to be constructed in two portions -an 
outer and somewhat fluffy (;aso, after the construction of wliich the larva 
rests some hours ; and an inner and more close and compact lining, sticky, 
and containing a large number of the long spinulose liairs of the larva ; 
these, being but loosely set in the larval epidermis, become caught in the 
lining of tbe cocoon during spinning and become detached, and so help to 
strengthen it. When all is finished the larva rests in an inverted positi»)n, 
and about two days later undergoes the final moult, appearing as a pale- 
white-coloured pupa. Tt rapidly attains its black and yellow coloration, 
wliich it retains till just prior to the emergence of the imago, when the 
yellow areas become almost entirely obscured, the general appearance 
being black. Hutton records (Trans. N.Z. lust., ix. ]>. 355) that the pupa 
is hung to trees, palings, grass, &c. : this must undoubtedly be a mistake. 

Food Plants. 

New Zealand groundsel (Scnecio hellidioides). Sen^icio Hcandens. N, 
gat is. (Hn-eraria nmritima ; also responsible for the large holes so often 
to be seen in the rangiora-1 eaves (lirachjgloUis repanxh) ; has been found 
feeding on Semcio Tarnenl, S. HeoUm. S. sykniticas. S. hitifolins. Erechtites 
argnta. and cereals. 

Parasites. 

Netnorea nyclemerianas, Mr. Hudson records Manual of New Zea- 
land Entomology,^’ p. 59, pi. 7, fig. 6) that the eggs are deposited on the 
moth-larva at an early age. The maggot eats its way out during tiie 
pupal stage of the moth, and changes into a dark-brown pupa, being pro- 
tected by the cocoon of its host. I have nf)t come across any of these 
parasites in the Wanganui district 

The Papa. •• 

It has been found necessary to rewrite Mr. Quail’s description, owing to 
several omissions concerning important structural details which if included 
here b)’' themselves would be valueless for want of further information. 

Length, f in. ; greatest width, about ^ in. The general colour is black, 
but there may be a slight brownish tinge in some ; the nervures of the wing- 
cases are yellow. Mr. Quail records one specimen having the wing-cases 
almost entirely yellow. Yellow areas on the abdominal segments form 
4 longitudinal lateral series, 1 large mid-ventral, and a large mid-dorsal. 
The shape is robust, thickest near the posterior margin of the 3rd abdominal 
segment. The head is ventral ; mesothorax swollen anteriorly, and a 
waist is formed doi^Uy at the juncture of the metathorax and the 1st 
abdominal segment. The wing-oases extend to the ventral posterior edge 
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of the 4th abdominal : a narrow strip of the hindwinj? extends to the pos- 
terior edge of the .‘hd abdominal ; Poulton's line cuts off a very nan*ow atrij) 
only. Tlie spiracles are conspicuously elevated, position on 2nd abdominal 
almost dorsal, on f»ther segments ])Iaced rather lii;?li ; colour black : shape 
oval. The abdominal incisions are distinct and sharp: the anterior edjjfe 
of the segments has a flat sloping rim. and all are covered with inniimerahle 
minute pits, which Quail considers are probably associated with the fine 
larval hairs. The pupa has no power of movement, (^iiail writes that he 
could find no trace of setae corresponding to the tuberele-sctao of tlie larva, 
but this is a mistake. During an early ])eriod of the pu[)al existence^— 
that is to say, before the yellow abdominal areas become obliterated -groups 
of minute hairs may be found on tin* black areas, and these correspond with 




Fio. 9. — Pups : Ventral view. 

Kia. 10. — Pupa: Dornal view. 

Fid. 11. — Pupa: Lateral vi<*w. (The shaded areaB on the 5th alxlumiiial 
Hcgment reiireseiit the yellow areas on all alxloininal Heginents. 

The ]ioHitionH of the gwups of hairs reproBtuiting the larval 
tiiborclcH are shown.) 

the larval tubercles, as 1 have shown on the 5th abdominal segment onJ}' in 
the figure. Further than this, the larval prolegs are represented by slight 
depressions on the ventral surface of the segments ; these depressions bear 
groups of minute bristle-like hairs. The terminal segment is round and 
blunt ; the anal armature consists of 2 sets of hooks, 12 each, at either side 
of the dorsal posterior extremity. The prothorax bears a (central strong 
longitudinal ridge, which extends into the frontal headpiece and mesothorax. 
The antennae extend as far as Poulton's line, and form a slight prominence 
on the ventral surface, as can be seen when the pupa is viewed from a lateral 
aspect. Segmentation is very plain. The maxillae are comparatively 
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narrow, and extt»nd to the end of the wing-caseH. HinalJ scarH representing 
the mandibles are to be found on either side of tJie clypeus. The 1st legs 
are stout, and the margin against the eve is equal in length to the correspond- 
ing margin against the maxillae. The 2nd pair of legs are long and narrow. 
The frontal headpiece is triangular in shape. On the female pupa the 



Fni. 12. — PupH.: Male jjfcnital organs. 

Fm. 13 . — Pupa: Pnuital view. a^vyv \ />, anlfuna ; r, opicraniutn ; 
d, prothorax. 

genital organs are confined to the 8th abdominal segment, whieh is greatly 
encroached iiyton on ibe ventral surface by the 9th abdominal. The anal 
scar in the 1 0th abdominal in both male and female ])U})ae is raised and 
prominent. Duration of pupal stage, three to five weeks, and longer: many 
])robably jiass the ^vinter in this stage. 

Dehi«(ienee. 

“ Dorsally split down middle of meso- and met a- thorax, and trans- 
versely at suture of same ; the headpie< e, wdth eyes, legs, and antennae 
intaet, separates from eostal edge of wing-eases, except at their tips ” (Quail, 
ihid.). 

MtiimiremmlH of Ptipn. 

Lougth from ITnmt. TraUBVcrm* Diameter, j 
Measurpiiieiit at I • - — 



Male. 

Female. 

Male. 

Femnle. 

I Male. 

I Female. 


Mm. 

Mm. 

Miu. 

Mtu. 

Mm. 

Mm. 

Outer arigh* of maxilla i 

I-TU 

1-41 

4'(H) 

1 , 

1 4-50 

4-50 

Posterior margin of itipsothnrax 

3-81 

3-76 

5-46 

5-15 

1 4-90 

' 4-70 

Dorsal depn»RBion . . 


4-30 

6-57 

5-36 

1 4-87 

4-66 

End of 1 St logs . . . . i 

7-2.5 

7-25 

5-76 

5-76 

6-50 

5-00 

End of 2nd legs . . i 

lO-WO i 

8-75 

6-00 

6-00 

6-or. 

i 5-50 

End of maxill^ . . | 

11-25 ! 

lO-lH) 

500 

5-00 1 

1 476 

: 4-67 

PoHterior margin of 7th abdo- 

16-35 

14-20 

3-76 1 

3-76 

.H'OO 

' 2-T» 

minal segment 

Ditto, 10th abdominal Kegmoiit 

17*26 

16-00 

M5 

M5 

0-6<l 

0-50 

Extrt^me length . . . . 1 

17-50 

16-25 


1 




TJie Itnago . — See Meyrick (Trans. N.Z. Inst., xxii, p. 218) and Hudson 
(N.Z. Moths and Butterflies, p. 2, pi. 4, figs. 1 and 2 ; pi. 3, fig. 9). 

Distrihution . — North and South Islands, Stewart Island. Confined to 
New Zealand, but two closely allied species belonging to the same genus 
are found in Australia. Has only been recorded from Waiouru (rare), 
New Plymouth, Wanganui (common), Lumsden (common), Mount Holds- 
worth, Kermadec Islands (apparently common). 
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No. 3. Venusia verriculata Feld. 

Ciduria verriculata Feld., Reise der Nov., 5, pi. cxxxi, fig. 20. Phiba- 
lapteryx verriculata Biitl., Proc. Zool. Sw. Lond., 1877, p. 396. 
Panopoea verriculata Meyr., Trans. N.Z. Inst., xvi, p. 62. Paucyma 
verrieulatn Fereday, Trans. N.Z. Inst., xxx, p. 338. Venusia 
verrirulaia Hudson, N.Z. Moths and Butterflies, p. 53, pi. 6, 
figs. 30, 31. Pmu^ifma vmriculala Meyr., Trans. N.Z. Inst., xviii, 
p. 184. Veuusia verriculata Philpott, Trans. N.Z. Inst., xxxiii, 
p. 175: ih., xxxix, p. 216: Hamilton, Trans. N.Z. Inst., xliii, 
p. 121 : Watt. Trans. N.Z. Inst., xlvi, p. 80. 

The Egg. 

For detailed description, sec Trans. N.Z. Inst., xlvi. p. 80. 


Egg-lagiug. 

The ova are deposited in small regular hatches of a doj'.en, more or less. 
The parent moth is careless as to the spot where she lays her ova, for thc\- 
may he found on both dead and green leaves alike. It would appear from 
the rapid colour-changes in the egg and the extreme activity of the newly 
hatch^ larvae that the correct place for the ova is on the dead leaves, and 
they are often to he found there on the under-surfat e near the base of the 
leaf, where they are greatly protected by their < olour. ^Those eggs laid on 
the green leaves only gain protection on account of their colour for a couple 
of days or so, and for the remainder of the oval period are startlingly con- 
spicuous : in consequence the collej^tor is bound to come across them in 
such positions, and, as they are well-nigh invisible on the dead leaves, his 
opinion is likely to be prejudiced as to the natural place of deposition. 
Personally, I have found more ova on the dead leaves, wdieie they have 
invariably been placed on the under-surface, near the butt, than on the fresh 
leaves, on which they appear to have no fixed position. One female reared 
in captivity laid a total of 393 eggs in three days. Oviposition was carried 
on during the night. In most of the batches the eggs are laid in neat rows, 
being placed end on end, but occasionally they are to be found in a rather 
scattered condition. 

The harm, 

hi stadium : Head of medium size, non-retractile. Abdominal seg- 
ments 1 to 6 inclusive are largest and equal in size ; the 7th abdominal 
and the thoracic segments about equal. Body cylindrical ; prolegs on 
abdominal segments 6 and 10 only, situated posteriorily, well developed, 
crochets on lateral flange. A very nnnute and scattered pile may be observed 
on the body with a high-power objective. The 6th abdominal segment 
is divided centrally into two subsegmente ; on the other segments sub- 
segmentation is not apparent. Spiracles small, circular, rims brown, in- 
conspicuous. The prothoracic shield is slightly raised and light in colour, 
with a well-marked medio-dorsal suture ; each half of the scutum bears 
4 minute tubercles and setae arranged in diamond formation. All setae 
are simple. Tubercle i is contained in the, scutum on the prothorax; in 
the remaining two thoracic segments is above ii, slightly anterior ; in the 
abdominals i and ii are some distance apart, i being anterior to and above ii. 
ii is also included in the prothoracic shield, iii consists in the thoracic 
segments of two minute tubercles, sometimes free, sometimes coalesced ; 
in the prothorax they arc situated just beneath the scutum, the upper one 
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being slightly posterior ; in the meso> and meta-thorax the position is some 
distance beneath but anterior to i and ii, and the position of the two tubercles 
reversed — that is to say, the upper one is anterior, instead of posterior as in 
the prothorax. In the abdominal segments hi is pre-spiracular, below but 
anterior to i ; appears to be absent in the 9th abdominal, iv is absent in 
the thoracic segments, but in the abdominals is post^spiracular, immediately 
beneath ii, and slightly subspiracular. v is a large tubercle in the pro- 
thorax having one large and one small seta, is pre-spiracular and beneath 
hi ; consists of a single- hair- bearing tubercle beneath hi in the meso- and 
meta-tliorax ; in the abdominals is subspiracular beneath hi, and in the 
9th abdominal immediately beneath iv. vi and vii are coalesced in the 1st 
thoracic segment, situated above the leg, vi anterior to vii ; in the 2nd and 
3rd thoracics vii is situated above the outer posterior margin of the leg, 
posterior to v ; is absent in the abdominals, vi is also absent in the abdominm 



Fio. 14. — ^Lsnral tuberoles : Ist instar. 
Ft(}. 16. — ^Larval tuberolos : 2nd instar. 


segments, vih is a very minute tubercle on the ventral surface anterior 
to vii, immediately beneath v in the 9th abdonunal. Two secondary setae 
are situated on the ventral surface anterior to vih. 2nd stadium : The 
thoracic plate is not distinguishable on the prothorax. Tubercles i, h, 
hi, V, and viii as in 1st stadium, iv now appears in the 2nd and drd thoracic 
segments above and posterior to v. A small secondary tubercle is situated 
just beneath and slightly in front of v in the meso- and meta-thorax, 
vi appears in the first seven abdominal segments immediately beneath the 
spiracle and beneath but posterior to v. vii in the abdonhnals is beneath 
iv, immediately posterior to vi, except in the 6th segment, where it is 
situated on the upper and outer margin of the leg. This is the final arrange- 
ment of the tubercles, and remains constant throughout the 3rd, 4th, 

5th instars. 3rd stadium : Abdonhnal segments 6 and 7 are divided medially 
into two equal subsegments. Fhe exceedingly minute. M stadium : Ab 
in stadium 3. Spiracles circular, excepting those on the first thoracic 
and 7th and 8th abdominal segments, where they are inclined to be oval. 
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5th stadium : Spiracles oval, brown. Subsegmentation on abdominal seg- 
ments I to 7. Pile thick but very minute. Body of equal width through- 
out, slightly flattened dorsally and ventrally. The he^d is medium-sized, 
somewhat scjuarc in shape ; c^lypeus small and distinct, possejising 4 minute 
setae ; either cheek has 7 setae, the area included by tlie eyes bears 4 with 
a 5th more remote : mandibles serrate, with 5 points. 

Development oj Tjarval Marhinrfs. 

1st stadium : (general colour light green. Head light green with light- 
brown mouth parts; eyes black. Has a conspicuous brown spii'acular 
line. Tubercles light-coloured. 2nd stadium : Broad medio-dorsal stripe, 
of dark green. Spiracular stripe dark brown to black, ^‘ird stadium : A 
light-brown stripe extends from either side of the base of the clypeus to 
the top of the head, bu< they are some distance from the central facial 
suture. 4th stadium : A very narrow white subdorsal line appears on either 
side of the broad medio-dorsal stripe. (Uieek-stiipes ochreous and very 
conspicuous ; while a third short thick stripe occupies the cential portion 
of the clypeus. The tubercles arc still light in colour, excepting iv. which 
is included in and is of the same colour as the spiracular band. 5th stadium 
(full-grown) : General colour green, ventral surface light. The narrow 
white subdorsal stripes are margined on either side by a ]»inky area. 
Tubercles black. Head-markings very strong, as in last stadium, the facial 
markings extending across the prothorax, where they are black. Suranal 
plate and upper portion of anal prolegs black. Before spinning the whole 
body assumes a rosy hue. 

Vanaiion in Larva and Imago. 

The Larva. Here there is not mucli variation, chief instances being the 
absence of the spiracular lines and cheek-stripes, and in the coloration of 
the tubercles. There appears to be a variety which is, when full-grown, 
larger (1-^in. to IJin. in length), greener in colour, and not having such 
marked snbdorsal lines. This may be explained sexually. 

The Imago.- -A certain amount of variation occurs in size and colour, 
some specimens being brighter in the shades of brown than others. 

Table oj Periods. 

Period of incubation from fifteen to twenty-two days, or longer. 
Ist stadium: fifteen days; length on hatching, in. 2nd stadium : thirteen 
days ; length after 1 st moult, in. 3rd stadium : thirteen days ; length 
after 2nd moult, ^ in. 4th stadium : twelve days ; length after 3rd moult, 
^ in. 5th stadium : twenty-one days ; length after 4th moult, ^ in. 
Larva, full-grown, jin. to IJin. in length; length before pupating, Jin. 
only ; duration of spinning, about two days ; duration of larval life within 
the cocoon, four to five or more days ; duration of pupal existence, fifty 
days (winter months). 

Habits. 

The young larvae on hatching do not eat the empty shells, but almost 
immediately start climbing. At first they are vor}’’ active, and able to crawl 
long distances, betaking themselves to the innermost leaves of the cabbage- 
tree, where they are wont to congregate together on the upper but inner 
surface of the loose outer leaves forming the heart spike of the tree . Through- 
out the first four stadiums their method of feeding is to sooop long channels 
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out of the surface of the leaves parallel to the fibres ; later, however, in their 
5th stadium, they attack the edges, eating out great lumps, which, as the 
leaves grow and begin to droop outwards, give to them a very notched 
and serrated appearance. It is unfortunate that the larvae attack the 
youngest leaves, for it is not till these grow up that the tree shows any sign 
of the presence of caterpillars, and then it is nearly always too late to do 
any good, unless there be a second or third brood, for the larvae wdll in all 
prf»babilitv hav(^ retreated to the mass of dead leaves hanging around the 
tree, or among the rubbisli on the ground, to pupate. On carefully pulling 
apart the outer leaves of the inner spike one is almost certain to find nuinhers 
(d larvae in all stages of growth, the younger ones being generally found 
in groups. No soonei*. h(»wevf»r, are the leaves opened tlian the larvae 
will immediately dro]) into the crevices, many being crushed to death when 
the leaves resume their former position on being released. One would 
think that in extremely wet weather many w^ould stand a good chance of 
being drowned in tin* w^ater that collects roiinrl the base of the leaves, but 
tJiey may frecjuent.ly be found wallowing in this, se(*niingly witliouf the 
slightest harm. Spee.imens in captivity invariably kept to the underside 
of the leaves of the food plant, but in a state of nature they are frequently 
to he foii!id feeding fully ex])osed on the more mature leaves ; here they 
probably enjoy tlu* w^armth of the sun. Fiilbgrovvn larvat* aie never to 
be found in such exposed situations unless searching for a suitable place 
in which to pupate. Throughout all the stadiums the larvae make use of 
a silken thread. When distuihed they do not throw the head from side to 
Hid(* or curl up, as most catcrjiillars, but either droj) or hurriedly seek to 
hide themselves in the .spa<?es between the leav(‘s. The young utilize the 
thread for dropping from leaf to leaf in search of food. The silk is exceed- 
ingly strong and elastic. Trees that have been badly infected will be found 
to be almost destitute' of the inner compact and succulent heart, while great 
quantities of the coarse frass will be piled up around the base of the leaves. 
The larvae during the last stadium have enormous appetites, and it is at 
this period that most of the damage to the tree is done. Many appear to 
suffer from a wasting disease : they quit feeding, and the segments gradually 
wither up till the head is out of all proportion to the rest of the body. Huoli 
larvae invariably die, death in all probability being caused by Ichneumons 
attacking vital internal organs. 

The hnago . — As has been recorded by Fereday and others, the moth 
frequents the dead leaves hanging from the head of the tree, and invariably 
sits across the leaf with wdngs fully spread, which accounts for the peculiar 
markings of the upper and lower wings, these corresponding to similar 
lines on the leaves. It is the underside of the dead leaves, where these 
markings are most distinct, that forms the chief resting-place of the moths. 
It is in this way that the species is wonderfully protected and almost in- 
visible to an untrained eye. Flight is rather slow, and the moth is nocturnal. 
Season, September to May. 

Food PlanU. 

Cabbage-tree (Cordyline australis ; Maori, ti-kouka) ; Cordyline Banksii. 

Parasites, 

Phorocera nefaria : The larva of this large blue Dipterou is an internal 
parasite, emerging to pupate when its host is in the pupa state. Syrphus 
ropalm Walk. : The krvae of this fly scour the cabbage-tree heads and 
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boldly attack and devour all the F. verriculata larvae they come aorosB. 
Further information on the above two species will be given in future con- 
tributions. Cernuitulns naaalis has also het^n found attacking the larvae. 

The Cocoon, 

The cocoon is thin and scanty, and is composed of a rather coarse brown 
silk, which is extremely viscid. When viewed through the microscope the 
individual threads are bespangled at regular intervals with globules of 
sticky matter, very similar to the web of a spider. Favourite places for 
spinning are at the base of the leaves up against the trunk of the tree, in 
the crevices of the bark, and amongst the dead leaves hanging around the 
stem. 

The Pupa. 

Immediately after the last moult the wings, head, and limbs of the pupa 
are green ; the anal segments are light pink, with a strong reddish medio- 
dorsal stripe ; the protWax is pink or rather reddish, and at the juncture 
of the segments the pink coloration is very marked. Within twenty-four 
hours the pupa passes through several shades of brown till it is very dark, 

almost black ; the intersegmental membrane 
between the movable segments is much lighter 
in colour. The fiontal headpiece has three 
slight prominences, one on either side at the 
base of the antennae, the 3rd ventral, above 
the labrum. The thoracic segments bear no 
very marked dorsal hump, while the abdomen 
is inclined to be short and stout. Abdominals 
6 and 6 alone are movable. The cremaster 
is short and stumpy, bearing 4 whorled 
hooks, two on either side, and slightly dorsal. 
Dorsal view : The head is slightly depressed 
between the antennae, and nf>t visible. The 
prothorax is narrow, with a central suture, and is somewliat pitted and 
wrinkled. The 1st spiracle has a long narrow opening, and is very con- 
spicuous. Both the meso- and meta-thorax bear a strong central suture, 
and are wrinkled. The abdominal segments are strongly pitted, and bear 
minute hairs that correspond in position with the larval tubercles, but are 
very hard to distinguish. There is no trace of subsegmentation. The 5th, 
6th, and subsequent abdominal segments are swollen anteriorly ; this is 
very marked on the sides and dorsum. The hindwings show a very narrow 
strip, widest at the 1st abdominal, rapidly narrowing in the 2nd, and again 
widening slightly in the 3rd and 4th abdominals. Lateral view : The apex 
ot the head is in front of the axial line. There is a deep depression in the 
maxillae some little distance from their origin ; from this depression they 
slope outwards to their extremities near the posterior margin of the 4th 
abdominal segment ; from here the abdominals taper uniformly and rapidly 
to the cremaster. The whole length of the antenna is visible, the base being 
level with the top of the eye ; it rapidly widens out till on a line with the 
bottom of the eye, and then gradually narrows towards the tip ; every 
joint is plainly visible. A very slight margin of the hindwing can be seen 
at the 1st and 4th abdominals. In the forewi^ Poulton’s line is absent, 
though ^ht venation can be distinguished. l%e spiracles are very pro- 
minent on raised bases, and are dorso-lateial, oval. Ventral view : The 


I 



Fia. 16. — Pupa: Frontal 
view, ft, pro thorax ; 
6, 1 8t spiracle ; c, an- 
tenna ; d, epicranium ; 
e, eye. 
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maxillae have their greatest width on a line with the bottom of the eyes. 
Here they form an angle with the eye, and rapidly converge to the end 
of the 1st legs, where they are extremely narrow, widening out again club- 
like beyond these again to the end of the wings. The antennae and 2nd legs 
also reach to the end of the wings. Both legs and maxillae are covered 



Fia. 18. — Pupa: Ventaral view. 

Fig. 19. — ^Pupa; Dorsal view. 

with minute transverse rugae, while the wings are sculptured with laby- 
rinthine wrinkling, and the abdominal segments are pitted most anteriorly. 
The 2nd legs bear an equal width their whole length. Anal scar very pro- 
minent. Genital organs inconspicuous, but restricted to their respective 
segments. 

Ohitf Mea^uremeyiia of Pupa. 


Heaauruuent at 


DepretMion in mSzillae 
End of ma3dllao 

Spiracle, 0th abdominal segment 
,, 6th ,, 

„ 8th ,, 

Extreme length 


Dintanoo from 

Traoii verse 

Front. 

Diameter. 


Mm. 

Mm. 


1*80 

4*00 


8-70 

3*86 


9*50 

3*70 


10*66 

3*30 


12*00 

2*26 

1 

14*00 

1 


Anterior- 

posterior 

Diameter. 


Mm.^ 

2*90 

8*80 

3*36 

2*00 

1*76 


Dehisoence. 

The headpiece, with the eyes and the thoracic and abdominal appendages 
intact, separates in one piece from the wing-cases except at their tips ; the 
pro-thorax splits down the central dorsal suture; the meao- and meta- 
thqi^ remain intact. 
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Imago. 

The imago has already been completely described by Meyrick (Trans. 
N.Z. Inst., xvi, p. 62) and by Hudson (N.Z. Moths and Butterflies, p. 53, 
pi. 6, figs. 30 and 31 ). 

Dintrihotiou . 

Waitakarei Ranges (Auckland); Wangatiui, v<*ry comnum from Auginst 
to May: Wellington; (’hristchurch and Dunedin, from t)ctol)er to May; 
Asliburton : West Plains ; Invercargill, taken at light in April. 


Art. XXIX. Coniribuliom to the Studg of Nem ZealamI Eotomologg, from 
an Economical and Biological Standpoint : No. <4- Phoroceru nefaria 
Halt4)n : No. J - Psyehoda conspicillata Hudson: No. 6' Hyrplius 
ropalus Walk. ; No. 7 -Phytoinyza albie.eps Mg. (Diptera). 

By David Miduku and Mokhis N. Watt, F.K.S. 


{Head before the Wanganui PhihMftjthlral Sof'klt/. 23rd Soveniber. lUt4,\ 
Plates II, 111. 


No. 4. Phorocera nefaria Hutton. 

For the original description of this fly see Trans. N.Z. Inst., vol. 33, 
p. 59, and vol. 36, p. 151. 

Since nothing has yet been published concerning the habits and life- 
history of this Dipteron, which belongs to the parasitic family TacMnida>e, 
the following note may be not uninteresting. The larva is an internal 
parasite of the larva and pupa of the common cabbage-tree moth, Vennsia 
verrionl^cUa (see Trans. N.Z. Inst., vol. 47, p. 271). The larvae of this 
moth feed in tJie crevices between the innermost leaves of the cabbage-tree 
(Cordyline australis), and so it is difficult to see how they become attacked. 
It is quite possible that the fly deposits its ova on the leaves, and the 
young maggot/8 on hatching seek out and penetrate their host. But this is 
only speculation. Only actual observation will reveal the secret, and so it 
is likely that some little time will elapse before we can complete this very 
interesting life-history.* The larva, when full-grown, emerges from the 
pupa of its host, and pupates, bei^ protected by the light cocoon spun 
by the moth-caterpillar just prior to ii» final moult and for its own protection. 

The pupa is dark r^ in colour ; cylindrical, and smooth ; the anterior 
end slightly smaller than its nadir, which is somewhat pointed. Length 
of case, ^ in. ; greatest diameter, in. In the specimen described the 
pupal stage lasted from the 10th August till the 1st October — that is to 
say, sixty -one days. Only one was obtained, and its puparium was almost 
as large as the pupa of its host, from whicli it had emerged by bursting 
through the head. On one occasion at least fifteen imagines were reared 


* In all other oaneH olworved a aingle host has ream! but one parasite. 
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from H. single pupa of (kaeiicoH omnium us* From this it appears likelj^ 
that the fly may attark other lepidopterous larvae besides, and also tends 
to confirm the remarks above regarding oviposition. 

Hah . — Christchurch (Hutton) ; Wanganui, October (M. N. W.). 

No. 5. Psychoda conspicillata Hudson. 

Psychmla conspmllMa Hudson, Man. N.Z. Ent., p. 46, pi. iv, fig. 6. 

This species may be the Psychothi phalarumdes Linn, described by 
Hutton, Trans. N.Z. Inst., voh 34, p. 179. 

As the adult fly has already been fully describeil and figured, it is un- 
necessary to do so again here. The following notes are new : During the 
last few years this beautiful little fly has been found breeding throughout 
the year in tins of disused liquid horse-manure. 1'he family Psyrhodidae 
is represented V)y only a few species in New ZealamJ. Mr. Marshall (Trans. 
N.Z. Inst., vol. 28, p. 222) sayji that the larvae live in fungi and rotten 
wood. Our New Zealand species are, however, very little known. 

Ova and details of oviposition not yet known. 

The larva is aquatic, of an elongate form ; yellowish-white in colour 
(description from specimens preserved in 3-per-cent, formol solution) ; 
length when full grown, about i hi., but varmble ; number of segments, 
about 25 (?) (fig. 1). 

The terminations consist, of a downturned anterior and an upturned 
})osterior chitinous-Jike process, the former very short and stout when 
compared with the latter, which is elongate, narrowing apically. On the 



Kio. I. — LarvH of Psych^oda compir.ilUUxi, cf#, vt antral 
hair8 ; fire, rcHpiratory voBiclr. 


doiTiaJ surface exclusive of the first five segments — extending on each 
side to the medio- lateral line is a vestiture of short reclinate hooked 
bristles, which, below this lateral line, merge into indistinct and minute 
delicate hairs, except on the two apical segments, where the bristles form 
a complete covering. The medio-lateral line is a distinct fold of the cuticle, 
extending from tlie anterior margin of the 6th to the terminal segment. 
This fold is thrown into a series of wrinkle^s by the contractions of the 
body-wall. 

The respiratory vesicle — the posterior iirocess (fig. 1, prv ) — is an elongate 
brownish structure, darker at the apex, and broadened toward the* base. 


* Since writing the abovt‘ home lurvat* of the moth Mtlanchrn were k'ing 

reared from ova heat to me from Dunedin by Mr. W. U. Howom. At no time during the 
oval, larval, or pujuil stage was it at all jKisnibh^ lor 6ie8 or other inftecta to attack the 
Hpooimen». which were gls^H diahes with flat glass lids. A fortnight after the 

pupa) htage had been assumed a single larva «>f P. npfaria emerged from one of the pupae 
by bursting through tlie 4th alnlominal segment, near the dorsum, and pupated. Tht* 
only possible way in which the victim could have become infected was by meonK of an 
egg, or very young larva, of the fly being conveyed into^ the breeding -glass along 
with the leaves of the fr)od plant, in this case the common plantain, on which the 
ogg must have been deposited. It is well known that other Pi^ra of similar parasitic 
Imbits lay their eggs in this way. 
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When viewed from the side a swelling is seen upon the ventral surface, 
from which, at its base, arise numerous short and stiff bristle-like hairs 

(fig. 1, ds). Within the vesicle, 
and completely filling it apically, 
are a pair of large tracheae 
(fig. 2). Arising from the trun- 
cated apex, and apparently con- 
nected with the tracheae are 
a number — at least 3 -of tri- 
Fia. 2.— Apical tracheH*». angular structures bearing nu- 

merous long and sinuated hair- 
like appendages, each of which is broad and hollow (?) on the basal half 
but terminates distally in a whip-like filament. 

The head — anterior •process — is roughly triangular in profile, and bears 
at the downcurved apex a rounded process beset with small liooked bristles 
(fig. 3, a). When viewed fi’om beneath, the head is dome-sliaped (fig. 4), 




Fto. 3. — Profile of head. 

Fia. 4. — Ht^ad of larva, ventral view. 


with a large square notch on the anterior middle half, in which is seen the 
apical process already referred to (fig. 3, a). This notched cavity is bounded 
by a distinct ridge (fig. 4, r). The apical process (fig. 3, a) is now seen to 
be more or less almond-shaped, its centre being occupied by a similarly 
shaped cavity lined with delicate hairs (fig. 4, 6). Separating this apical 
structure from the margin of the square cavity is, on each side, a row of 
3 contiguous cup-like depressions, the posterior ones being more or less 
elongate (fig. 4, p). 

These larvae feed immersed, but for their posterior process, in the slush, 
and are continually on the move. If disturb^ they curl around any small 
obstacle that may be handy, and remain quiescent till the disturbing 
element is removed. The larval period extends into several weeks, but 
the total number of moults is uncertain. 

The pupa rests embedded in the semi-liquid material on the surface of 
the slush, its two spiracles free to the air. Its power of movement is 
restricted, being able only to twist and twirl its abdomen to a slight 
extent,, and it is quite unable to swim or otherwise care for itself. 
Like the larva, it varies in length, the longest being about j^in. In 
colour it is yellowish-white; in shape elongate, but broad and rounded 
anteriorly, and narrowing considerably toward the terminal segment (fig. 5). 
There are. 9 segments, each connected by a membranous intersegmental 
membrane, visible only when the body is fully extended. Anteriorly is 
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a pair of well-separated club-shaped two-jointed respiratory appendages 
(fig. 6, ra). One of these is shown greatly" enlarged (fig. 6). Each one, 
excepting the first short joint, consists of a 
roughly ridged sheath (fig. 6, /?A), the ridges 

extending over the whole surface, exclusive ip 

of the proximal ventral area, which is smooth. 

Along the ventral surface, and occupying the 

whole of the apex, are rows of numerous pits, 

th(* margins of which are raised above the 

level of the sheath. Within the sheath is a V ( 

tracheal-like structure (fig. (i, ft). It ^ ^ r 

Ventrally the folds of tlie 1st segment 
terminate in sharp f^onvergent points at the k ^ ^ a 

centre of the posterior margin of the 3rd seg- * 
ment (fig. 5, if). The inner margins of these A A 

folds -the wings are ridged and separated 
by a set of 3 lobe-like structures - the limbs, 
i.c., the Ist, 2nd, and 3rd pairs of legs — 
notched on the posterior margins, and pos- 
sessing a medio-longitudinal fissure (fig. 5, Is). 5 

More anterior still, about the middle line (»f the W 

fir8t pair of ridges (the antennae) (fig. 5. fr) . _,p„ 

are a pair of ovate discs (fig. 5, sjt). beset ipidllaL J, 2. :i, Ist, 
with numerous pits and short delicate hairs. 2nd, and 3rd pair of logs ; 

Th(j body segments from tlie 3rd to the pen- *f\ ventral extremity of 

ultimate are thrown into hollows and ridges, wing -ease; /r, antenna; 
the posterior margins can-ying an armature of ' 

stout reclinate spines (fig. 5), three of which 

(a central and two laterals) are considerably enlarged, and are borne upon 
protuberances. There are also 4 large and similarly formed distal spines. 
Dorsally tlie spines are less stout, less numerous, proclinate, the discal set 
being absent. 

The apical segment has no discal or ] ( ) 

dorsal spines, but a half-whorl of stout I ) ( 

claws.* Arising from this segment is the m 

terminal appendage, consisting of 4 dorsally 
curved massive claws (figs. 7 and 8). The 




Mw 


Fig. 6 .— Respiratory appendage (greatly enlarged), fr, trachea ; sh, sheath. 
Figs. 7, 8 . — ^Terminal claws. 


ventral pair are the smaller, and do not extend as far as the dorsal. 
Both the anterior and posterior appendages are dark brown. 

The duration of the pupal stage is four days. 

The emergence of the adult fly is a most beautiful sight to 'watch 
through the low powers of a microscope. The pupa-case splits anterio- 


* In fig. 8 thcBe olaw» have been drawn on the dorsal inMtcad of the ventral side. 
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dorsally, and a second later the perfect fly is outside and standing upon 
it. The wings begin to expand with a kind of uncurling movement, 
gradually extending outwards and up till they are held straight above the 
abdomen, their upper surfaces turned inward and together : then with 
a sudden relaxing motion they fall to their natural position across and 
on either side of the dorsun). The whole operation of emerging and dry- 
ing the wings takes less than a minute. The fly is rather a sluggish insect, 
but (juick of flight, and is often to be met with indoors. Tt is, however, 
harmless to man and lieast, and probably destroys a great amount of 
unhealthy and decaying matter. 

Hal). Wellington (Hudson), Wanganui (M. N. W.) ; probably to be 
found in most parts of New Zealand. 

"" P. phala^rioides, niristchurch (Hutton). Auckland (Sutcr) ; intro- 
duced from Europe." 


No. (>. Syrphus ropalus Walk. 

Sprphffs wpahift Walker, (-at. Dipt. Brit. Mus., p. (1849): 
Hutton, ('«t. Dipt. N.Z., p. 44 ; Trans. N.Z. Inst., vol. 
p. 4 I . 

The family to which this fly belongs is a vory common on(‘- Syrjdiide, 
or liover-flies and of great value from an economic point of view. As 
far as can be seen, nothing has been published concerning t.he liabits and 
lif(‘-histor\' of the present species. The egg stage is, unfortunately, still 
unknown, but may not differ very much fjom that of other flies (d the 
same family, several of whhdi are <juite well kiu>wui. 

The larva is of a light-green colour, and attains a length of about A in. 
wlien full grown, and is gr(»atly attenuated towards the head; it is sf)ft- 
skinned and moist ; the .skin transparent, displaying clearly the wlude 
alimentary system. Specimens were invarial>ly f()uiid in the narrow spaces 
between the outer leaves of the heart of the cabbage-tree (Cordylive nufi- 
tralifi). The larva dislikes the light, and, wlieii exj)osed, quickly makes off 
into the dark (U’evices between the leaves. The mode of progression is 
the same as in all other arboreal larvae of this family. It is a mystery how 
the blind laj va finds bis way, and is able to hunt out his prey, which in the 
present cases consists of the larvae of a Lepidopteron (Venn4fut t>erriculata) 
which also breed in the oahbage-tree. The reader is referred to No. 3 of 
this series of contributions for full notes on the breeding of this moth (Trans. 
N.Z. Inst., vol. 47, p. 268). It seems hardly likely that the prey is captured 
fort-uitously. When a caterpillar is discovered, the larva, with a lightning 
toss of the head, plunges his beak into its body. The caterpillar will not 
submit quietly to this, but writhes and twists and twirls its body about, 
and even frequently attempts to bite its antagonist, sometimes in this way 
forcing the maggot to beat a hasty retreat. It is wonderful to see the way 
in which the larva sticks to his prey in spite of all the heaving convulsions ; 
this he manages by ejecting a quantity of sticky mucus which practically 
cements him to the caterpillar. In the meantime, while the prey is still 
living, the maggot is rooting luxuriously amid its entrails, till nothing but 
the empty skin remains. The larval stage exists some length of time, pro- 
bably* several months. They feed on the larvae of Venusia verriculata, 
but in captivity also took readily to the larvae of another moth, Tortrix 
postvittamy which also feed in the head of the cabbage-tree, curling the tips 
of the leaves. 
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1’he pupa i8 tear-Hhaped ; the posterior end, bearing the two respiratoi v 
tubes, is mu(5h flattened and const rioted. Anteiiorly it is much swollen, 
well rounded, and corpulent. 

Tlie colour is light brown, with a broad conspicuous dark medio-dorsal 
stripe extending the whole length the ])upa. On the sides are several 
(about I) very faint nariow lines, much broken and interrupted, running 
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parallel with the m(‘dio-dorHaI. The intc^gument is hard and . roughened 
by numerous miriut(‘ transverse rugae. Length of pupa. breadth 

at posterior (‘xtreniity, in. ; at anterit r end, in. 

Tb<‘ pupa is to lie fopiid, as a rule, near the butts of the leaves, on the 
underside. The duration of this stage is about three weeks. 

Hah. Auckland (J)r. Sinclair); Kekerangu, 3,CKK) ft. (Hudson): Dun- 
edin (Hutton); Wanganui, October (M.N. W.): Marlborough, December 
(DM.). 

No. 7. Phytomyza albiceps Mg. Plates 11 and ITT. 


black 


ground-colour, but 


^ 4 


As far as it, has been p(»ssible to ascertain, this little fly has not till now 
been recorded from New Zealand. It is necessary, tlierefore. that a detailed 
description be included in the ])resent papei*. 

The adult fly (Plate TIT. flg. fl) is small 
with a (covering of niinut(* silvery -grey 
])ubescenc(*. Lengtli of irnagen J, I mm. ; 
wing, 1 *25 mm. Lengt b of imago, . 1 *5 mm. : 
whig, 2 mm. 

Eyes reddish-brown, broadly dichoptic, 
with minute scattcjed silvery liaijs ; ver- 
te.v and front- broad and yellowish, this 
colour (absent on the darker frontal lunule) 
being due to the presence of a dense and 
minute pubescence. On the front are a 
pair of parallel longitudinal depressions, 
assuming in certain lights an orange colour. 

Ocellar triangle dark reddish brown, more 
or less circular, the ocelli shiny dark orange 
and well separated. . A pair of strong 
parallel proclinate ocellar bristles, one on 
each side of the anterior ocellus (fig. TO, ob ) ; 
a pair of strong reclinate divergent post- 
ocellar bristles (fig. JO, pob) placed more 
closely than ocellar pair. Inner and outei* 
vertical bristles strong, the latter diver- 
gent (o), the former convergent (/). A 
row of strong shorter post-orbital bristles 
(fig. 11, po) extending to lower margin 
of head ; 3 strong reclinate upper fronto- 
orbital bristles (fig. TO, ajo) ; a single strong convergent frontal , bristle 
(fig. 10, /) , a row of smaller orbital bristles (fig. TO, or). Antennae inserted 


Fia. 10. — Dorsal portion of head 
of P, albiceps. ob, ocollor 
bristles ; po6, |ioat - ocellar 
bristles; o, outc'r vortical; 
i, inner vortical; /, frontal; 
ufo, upper front-o - orbital ; 
or, orbital bristles. 
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at middle line of eye, three -jointed, elightly separated at the origin, not 
elongated, almost black, and covered with a short dense pubescence ; Ist joint 
short ; 2nd about half as long as 3rd, and bearing on the anterior margin 
a number of short bristle-like hairs, with a single strong bristle on upper 
anterior angle ; 3rd joint orbicular in profile, but laterally flattened ; arista 
dorsal of moderate length, its 2nd joint short, the whole pubescent. 

Face and (jheoks yellow, the former depressed in front view but sinuated 
in profile (fig. 11 ) ; facial grooves extending well under the eye, are angulated 
before reaching the posterior orbital margin ; vibrissae and vibrissal angles 



Fig. IJ. — Lateral view of caput. 710, post-orbital bristles; v, vibrissae 
and vibriHsal angles. ' 

Fic>. 12 . — C'haetotaxy. hu, humeral bristles; Ijost-humeral ; cic, dorso- 

centrals ; prtt, pre*suturals ; supra-alars ; pa, post-alars ; 
ps, post-Buturals ; sip, scutellar lateral ; sap, small apicals. 

distinct (fig. 11, v) ; oral margin bristly, angulated, yellow, but darker in 
certain lights at the vibrissal angles ; posterior orbits yellow, sinuated, 
broad, but narrower above ; fKiciput rounded, piceous in certain lights. 
Proboscis withdrawn, yellow, and with a few yellowish hairs. 

Thorax not elongate, black in ground-colour, with a minute grey 
pubescence; dorsum anteriorily humped in profile. Chaetotaxy (fig. 12): 
Dorso-centrals (dc) 3 in number, the 2 anterior small, the 3rd (towards the 
suture) large and distinct ; a large humeral bristle (hu) and a few smallei* 
ones ; 2 small post-humerals {phu ) ; 2 pre-suturals (prs), the outer large, 
the inner small ; 3 large post-auturals (ps) ; 2 supra-dars (^ra), the anterior 
small, the posterior large ; '2 post-alars (pa), the anterior large, the posterior 
small. Soutellum with margin constricted, giving a sinuated and trilobed 
appearance ; a large lateral bristle on anterior lobe near the suture {al ^ ), 
and a pair of small apicals (sap). Four meso-pleural bristles, of which 

2 smaller ones arise posteriorly along the dorso-pleural suture, a single 
larm one at the upper posterior angle — ^that is, at the ang^e of the meso- 
and dorso-pleural sutures ; just beneath this large one, on the meso-pleural 
suture, is situated the 4th smaller bristle ; a single pro-pleural bristle ; 

3 small sterno-pleural bristles along the sterno-pleural suture, and a number 
of small ones upon the apex of thu pleura. 
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Wings (fig. 13) moderately broad, colourless except for pale yellow at 
the articulation ; when closed, extending considerably beyond the abdomen ; 
costa (c) ending some distance from tip of wing ; auxiliary vein (mix) indis- 
tinct, well separated from the Ist longitudinal vein, but evanescent distally ; 



13 

Fio. 13. — Wing- venation, P. alhit.tjMt, 1, J«t longitudina 
2, 2nd vein ; 3, 3rd vein ; c, ooHta ; aua‘, auxiliary 
vein ; arv, anterior c!ro«H-vem. 

1st longitudinal (1) sinuated upward toward the costa; 2nd vein (2) only 
slightly sinuated ; 3rd vein (3) uniting with the distal extremity of the costa ; 
anterior cross-vein (acv) situated well before the middle of the wing and the 
end of the Ist longitudinal vein ; posterior veins and basal cells indistinct, 
Halteres pale yellow. 

Legs bristly, black with pale-yellow^ knees ; femora comparatively thick- 
ened ; tibiae shorter than the femora ; tarsi considerably longer than either 
tlie femora or tibiae, the metatarsi being about one-third the length of the 
w’-hole tarsal joint ; 2nd tarsal joint about one-half the length of the meta- 
tarsus ; claws small, pale yellow' on proximal half, but black distally, the 
inner pioxinial angle of each protruding kn(d)-like ; pulvilli pale yellow', 
with a vestiture of delicate hairs ; empodium a strong bristle ; a small 
apical bristle on inn^r angle of middle tibiae ; anterior femora with longer 
bristles on the lower side. 

Abdomen about as long as the thorax, but not as broad, narrowing tK>ward 
a rounded apex ; black in ground-colour, but with a minute greyish pubes- 
cence. When ventrally examined the genital cavity is heart-shaped, the 
margin being beset with short bristles, from among which protrude the pale- 
yellow oopulatory organs. 

The female fly appears to deposit her ova on both surfaces of the leaves 
of the food plant. Close observations show^ that the upper side is almost 
invariably preferred, the majority of eggs being laid on the outer margin 
of the leaf. Having selected a suitable spot for oviposition, the fly lowers 
her ovipositor till it is at right angles to the surface of the leaf, having to 
stand on tip-toe for the purpose ; writh several downward jerks of the abdo- 
men the ovipositor is thrust through the cuticle and pushed beneath its 
surface, pusmng at first directly backwards and later laterally, in this way 
prizing up the cuticle so as to form a minute semicircular pocket in the 
leaf (Plate III, fig. 1). After a moments rest the ovipositor is withdrawn, 
leaving a single egg within the pocket. Some little time after the cavity 
has been made the separated cuticle dries, and the whole becomes visible 
to the naked eye as a minute white spot on the leaf. 

While engaged in laying, the fly is very sluggish, and can be closely 
observed with a magnifying-glass without taking to flight, and can even 
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be gently transferred from one leaf to another ; it is, however, extremely 
rapid of flight. Almost invariably on the withdrawal of the ovipositor 
from the leaf the fly will immediaetly turn and eagerly lap the exuding 
sap. Whether this is merely to satisfy her own immediate wants or is in 
some way connected with the welfare of the egg is from data in hand a 
debatable point. Before continuing the process of laying the ovipositor 
and body generally are subjected to a thorough cleansing : all extraneous 
matter is removed. The egg-laying capacity of any individual probably 
reaches about 2(K) ova. 

Often cavities that have been carefully prol)ed will he left without an 
egg. This is hard to explain; probably at the moment the ovum was not 
ri]>p within the ovaries. Pockets might be begun in tough portions of 
tlie leaves, but in such places they are hardly over C(»mpleted. and no eggs 
are deposited in them. The time taken in ]>rohiiig a cavity and depositiiig 
the egg rarely exceeds a minute. During the jiroceedings the back legs 
are at tim'‘s violently stamped u])on the leaf. Occasionally leaves are 
found crowded with these pockets, but in such cases only a few of them 
will contain eggs. 

Th(‘ ovum is cylindrical, ptairly- white, glossy, ends rounded ; the shell 
is very d®liciit(‘, and devoid of any kind of sculpturing. The micropylar (t) 
end is slightly broader than its nadir. Lengtli. 0*32 mm. ; greatest 
di ame tc r , ()• 1 5 mm . 

The, larva (Plate 111, fjg. 2) liatch(‘S on the sixth dav after the laying 
of the egg. It at once begins burrowing in tln‘ soft inner substanct^ of 
the leaf, keeping clo.se against the upper cuticle. Burrowing now goes 
on unceasingly for the next nine days. The mine often assumes fantastic 
forms, sometimes crossing and recrossing itself many tim(*s ; as the larva 
grows, the mine, (d course, gradually widens and becomes very conspicuous 
as a white figure upon the green leaf. A thin line <)f minute frass granules 
occupies the middle portion of tlie floor of all mines. During tin* last three 
days the larva pushes ahead with great rapidity, as a glance at Plate 13 
will show. The following figures are from another mine that was kept 
under careful observation : Distance pierced by larva during the first day 
of its larval existence, J in, ; second day, } in. in all ; third day, i in. ; 
fourth, f in. ; fifth, IJin.; sixth, 2 in. ; seventh, 3 in. ; eighth, 5 in. ; ninth, 
7f in.— total length of mine. 

The larva (Plate III, fig. 2) is a minute cylindrical grub, broadest near 
the head ; white in (colour, inclining to light green on account of the 
assimilated food within the intestines and the transparency of the skin. 
Tlie head is to a certain extent retractile. The following measurements 
are from a full-grown larva : Length, 3»0 mm. ; greatest breadth, 0*9 mm. 
Posteriorly there are two minute black respiratoiy processes ; a second 
pair, situated anteriorly on the head, are slightly longer, and white. 

The mouth-armature of the adult larva differs sufficiently, on account 
of the mode of feeding, from that of other dipterous larvae to warrant a 
detailed description. It consists of two horizontal plates connected by 
a slender cross-bar ; these are the ceplialo-pharyngeal apophyses. Each 
consists of three processes -an anterior (fig. 14, a), narrowing towards the 
groat hooks ; a posterior (p), broadening slightly towards the extremity ; 
and a mid-lateral process (ml), which is spinular, and directed posteriorly. 
The two great hooks, placed side by side, present three processes — large 
anterior curved sickle-like process, a like but smaller mid process, and 
a broad blunt triangular heel. The whole cephalo-pharynx is deeply 
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Fkj. 14. — Moulh-armatiin* of larvii, P. albimp**. 
a, anterior uroeenH ; yi, fKiHterior pnjeoHH ; 
ml, niid-lateral prweHH. 


pigmented, black, excepting the mid-lateral proceHscH, which are lighter 
in colour. The hooks are directly ccnuiected with the mouth, and are 
used horizontally to scoop the 
inner substance of tlie leaf. In 
all carnivorous larvae, on the 
other hand, the great hooks 
are utilized merely as a means 
of travelling, and are not in 
direct communication with the 
mouth. 

A day prior to ]>upating the 
larva forsakes the upper surface 
aiul commences burrowing against the lowtu* cuticle of the leaf, scooping 
out a chamber for itself. Tlie following observations are of interest : Out 
of a total of 65b mines observed, ninety-one larvae had hatched, mined, 
and pupated in the upper portion of the loaf, while no less than 521 had 
descended to the lower surface to pupate. Still more significant is the 
fact that thirtv-six that had been laid on the under-surfuce had remained 

to pupate there, while six had come to the 
uj)per surface to mine but had descended 
to the lower cuticle to pupate. Five only 
hatched on t he lower portion of the leaf 
and pupated on the upper. This clearly 
demonstrates the presence of some special 
sense in the larvae unknown to us.*^ 

The pupa (fig. 15) is destitute of hairs 
or bristles; is dark-brown; not elongate 
and narrow, but moderately stout ; com- 
posed of 10 segments, exclusive of the 
light-brown tubercles bearing the anterior 
and posterior appendages. In most 
healthy pupae the colour is light brown, 
with a darker medio-dorsal line. The 
hairs and limbs of the fly within can be 
clearly distinguished a few days before 
emergence. The dorsal surface is more 
or less flat, the ventral slightly convex, 
while the anterior end is rounded and 
the posterior pointed when viewed dor- 
sally. Anteriorly the dorsal and ventral lines run about parallel — 
lateral view - but posteriorly the ventral linti is distinctly upturned 
toward the posterior procesess, which, unlike the anterior, arise toward 
the dorsal line. When the pupa is at rest beneath the lower leaf- 



Fio. If). — F’upa of P. albiccpn. 
Flo. 10. — AnU'rior proccMN. 


• Several experiments have been carried out since writing the above. Leaves of 
the food plant containing nearly full-grown larvae burrowing Iwueath the upper cuticle 
were placed the right and thf? wrong way up on damp blotting-paper in shallow glass 
petri dishes. When the leaves were Kept expc5sed to the ordinary light of the .room the 
larvae pupated in the lower portion of the leaf, whether that happened to be the natural 
under-surface <ir not. Jn complete darkness tliey, almost witnout exc< 4 >tk'ii, pupated 
on whatever surface* thf'y wore burrowing at the commencement of the exjieiiment, 
oblivious of the fact that the leaves were in many cases the wrong way up. One may 
safely say, then, that these larvae are influenced by light, and pupate in that portion of 
the leaf wliero tliey will get the most shade. How tliey are influenced by light remains 
to be seen. 
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membrane of the food plant the posteiior Mpwmn (Plate III, 5) 
are extruded through the outiple of t];# le(!^,\ while l>he anterior pair, 
situated as they are toward the ventral line, jure embedded in the tissues 
of the leaf. When viewed laterally under the microseope an anterior 
prooess (fig. 16) is seen to consist of a dome-shaped body terminating 
in a black knob-like head, the lower margin of which is drawn out to a 
point. Immediately above the anterior process is a pair of contiguous 
lobes distinguished by a central fissure. Each posterior process consists 
of a light-brown stalk terminating in a rounded dark-brown head. The 
pupa, when at rest beneath the leaf-membrane, is easily seen with the 
unaided eye, but under the microscope presents a unique appearance, due 
to the cellular structure of the leaf (Plate III, fig. 3). A photograph of 
the exposed pupa is shown in Plate ni, fig. 4. Length of pupa, 2 mm. 

Two minute hymenopterous parasites attack this fly, and are very 
common. They belong to the dhrysochariit sp., but neither are as yet 
farther identified. The larger of the two was seen ovipositing in a newly 
hatched larva of P. albioeps, the membrane of the leaf evidently being 

! >ierced in the process. Apparently the larva of this parasite lives in the 
arva and pupa of its host, for specimens were always obtained from 
infected pupae of the fly. One can tell at a glance whether a pupa is 
infected or not, since those containing parasites are black and opaque, and 
are a great contrast to the rich brown and .semi-transparent pupae of 
healthy flies. It appears that not more than one Hymenopteron is reared 
from any one host. 

The smaller of the two parasites has now several times been seen 
oviposilitng in the pupae of P. alhieepi^, often walking over and com- 
pletely ignoring living larvae. As such pupae were in each case observed 
infested with the larger parasite, it may be quite possible that this smaller 
species is in reality a true hyperparasite. A full account of the lives, habits, 
life-histories of these two Hymenoptera will form the subject of some 
future contribution. 


Pood Plants of Phytomyaa albieeps. 

The common sowthistle (Sonchus asper) is the favourite food plant. 
Also found plentifully on 8. oleraoeus, and 8. arvensis. Has been found 
burrowing in dahlia, dandelion {Taraxacum officinale var. glabratus (?) ), 
large nettle (UHica ferox), Cape-wesA (Cryptostemma oalenduiaoea)^ common 
groundsel (8eneoio mlgaris). 

Hah. — Wanganui, October to April (M. N.W.).! Whakamarina, Decem- 
ber (D.M.). 


EXPLANATION OP PLATES. 

^ Plats aUbtesps Mg. 

Showing eggwpcohet'and tnok of miae made by the larva during the nine days of 
its larvalpariod. (Note tlw lirogress during the last three days.) 

PtAxs ; 

Ejig.4^ The egg is vhdble imder the thin euti^ of the leal. 

' (llote the empty pocket x 14» 

Pig. 2. Lanm. fttU-gsown, nnooveced. x 14. 

Pig. 3. Pu|MLtePiath cuticle of leaf. X 14. 

Fig. 4. Pupa exposed (lateral view), x 14. 

Pig. 5. Poate^ pfooasses of pupa pushed throngh the cutMe of the 

Pig. 6. Plptofi^ UitiMipi. Photogesphed from lili. X 2* ^ 



Tuans. N.Z. Inst., Vol. XLVll, 


Pr.ATF, III. 



PifYTOMyZA ALBICKP8. 


Face p, 




Jj!Ni9iNO0 . — Pedunculate Cirripedia of New Zealand, 


Art. XXK,— Pedunculate Cirrq>6dia ^ New Zealand and Neighbouring 

hUmoB. 

By L. 8. Jennings, M.Sc. 

[Head before the Canterbury Philoeopkital InetUute, 2nd December, 1914,] 

The objects of this paper are— (1) to give a reliable list of stalked barnacdes 
collected from the New Zealand region ; (2) to discuss the characters which 
are at present regarded as specific in the cases of Lepas anatifem and 
Pollicipes darwini. 

The specimens the work is based on belong to the only two important 
existing collections in New Zealand that I am aware of- viz., that of the 
Otago Museum, which includes Captain F. W. Hutton’s original collection, 
and my own collection at the Biological Laboratory, (Canterbury College, 
which includes a large amount of material (‘ollected and in some cases 
already described by l>r. Charles Chilton. 

The works of reference I have made mbftt use of are — (1) Darwin, 
C. (1851), “Monograph on the Cirripedia: Lepadidae"' ; (2) Hutton, 
F. W. (1879), “List of New Zealand Cirripedia,'' Trans. N.Z. Inst., 
vol. 11, p. 329 ; (3) (yruvel, A. (1905), ** Orrhipedcs^' ; (4) Pilsbry, (1907), 
“ Barnacles of the United States National Museum ; (5) Chilton, C, 
(1911), Crustacea, Trawling Expedition, ‘Nora Niven,”' Eocords Canter- 
bury Museum, vol. 1, No. 3, p. 311; (6) Chilton, V, (1911), “Dispersal 
of Marine Crusiacm by Means of Ships," Trans. N.Z. Inst., vol. 43, p. 132 ; 
(7) Chilton, C. (1911), ** Crustacea of Ae Kermadec Islands," Trans. N.Z. 
Inst., vol. 43, p. 571. 


I. List of Pedunculate Cirripedia. 

[Those marked * are to be found in the Otaj^o Museum ; the rest are in tny ool» 
lection at the Biological Laboratory, Canterbury College, Christchurch.] 

The following is a complete list of pedunculate Cirripedia gathered 
from the region of New Zealand and the surrounding islands (Auckland, 
Campbell, (Chatham, and Kermadec Groups) up till December, 1914. 
In this list I have included only those species of wiueh I have been 
able to examine specimenls de^nitely known to occur at the localities 
mentioned. * 

1. Lepu anatifer* Linnaeus. 

General t;rae : Kermadec Islands ; collected by Oliver, 1908. Var. (b) 
detUata Darwin : Kermadec Islands ; Oliver, 1908. Var. (c), new variety : 
Kermadec Islands; Oliver, 1908, ^and BeU, 1900-10: Chatham Islands: 
Miss Shand, 1910 : “ Terra Nova ” hull, Lyttelton, November, 1910. . 

2. L«pas auatralia Darwin. 

New Brighton and Sumner, New Zealand ; common. *Waikouaiti, Otago ; 
attached to penguin’s fooS “Terra Nova’’ hull, Lyttelton, November, 

low. 
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3. LepAi lASciculariB EIUb and Bolander. 

New Brighton, New Zealand ; Dr. Dendy, 1896. Kermadec Islands ; 
Oliver, 1908. ♦The Nuggets, Otago; and North Cape, Auckland. 

4. Lepat pectinata Darwin. 

General type: (Chatham Islands; Dr. Dendy, 1901. Var. (a) Darwin: 
Kermadec Islands; Oliver, 1908. ♦North Island, New Zealand (dry). 

5. Lepas denticulata Gruvel. 

K<’rmadec Islands ; Captain Bollons, 1907. 

6. Poliicipes sertus Darwin. 

Kaikoura, New Zealand, 1898 : Port Pegasus, Stewart Island, DK)7 ; 
Oamaru, 1914. 

7. Poliicipes spinosus Quoy and Qaimard. 

Kaikoura, New Zealand, 1898; Taylor’s Mistake Bay, Lyttelton, New 
Zealand : ♦Wellingt(»n ; F. W. Hutton (dry). 

8. Poliicipes darwini Hutton. 

♦Dunedin A. Montgomery (type), (dry). ♦St. Clair, Dunedin ; F. W. 
Hutton. Port Pegasus, Stewart Island, 1907 ; Kaikoura, Oamaru, Dunedin, 
1914. 

9. Scalpellum (Smilium) spinosum Annandale, 

♦Farewell Spit, Nelson, Aimandale. “ Nora Niven ” Expedition, 
Station 5, 1907. 

10. Scalpellum villosum Leach. 

Port Robinson, Marlborough, 1910; Oamaru, 1914; ♦St. (’lair, Dun- 
edin. 

The above list is as complete as I can make it, and contains all that 
can be considered absolutely reliable material as regards identity and locality 
so far collected. Except in the three cases noted, the specimens are all well- 
preserved spirit ones, and located in the Otago University Museum, Dunedin, 
or in the Biological Laboratory, Canterbury College, Christchurch. I have 
carefully dissected «ev€^al specimens of each of the species given, and 
examined all the main points of identification, including the mouth parts, 
and have repeated my work at intervals of several months. I am reason- 
ably certain, therefore, that the specimens handled should be referred to 
these species as at present constituted, and described by Darwin (1851) 
and Gruvel (1905). 

There is a large amount of material which should be recorded here, 
but which must be kept out of the reliable list for this region. Thus, I 
have examined well-preserved spirit specimens belonging to the following 
species, but have not included them in the list given above, as the locality 
is doubtful and it is not certain that they Ae indigenous to the New 
Zealand region : — 
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1. Lepae anatifeea Linnaeus. 

General type : C’anterburj’' Museum ; locality” unknown. ♦Otago 
Museum, “ Ship’s bottom, 1905.’’ 

As noted in the list above, this species has been collected at the Ker- 
madecs and at Chatham Islands, but it is not certainly known to occur in 
New Zealand proper. 

2. Lepas hillii Leach. 

Terra Nova hull, Lyttelton, 1910. 

3. Conchoderma aurita Linnaeus. 

" Terra Nova*'' hull, Lyttelton, 1910. *Otago Museum and Auckland 
Museum, attached to whale. 

4. Conchoderma virgata Bpengler. 

“ Terra Nova " hull, Lyttelton, 1910. ♦Ship's hull, Dunedin. 

5. LUhotrya darmlis Sowerby. 

Canterbury MuH(‘um ; locality unknown. 

6. Ibla qnadrivalmfi Cuvier. 

(Canterbury Museum ; locality unknown. 

• 

I have included specimens obtained from the “ Terra Nova “ in my 
reliable list only when the species from other information is definitely known 
to occur in the New Zealand region. The *’ Terra Nova ” was Captain 
8cott/s Antarctic exploring vessel, with a wooden hull. Her route from 
England to Now Zealand was via Cape Town, Hobart, and Melbourne, and 
the specimens were gathered shortly after her arrival in Lyttelton in 
October, 1910. 

In addition to the above well-preserved material, there are dry” specimens, 
mounted on cardboard, in my collection and in the museums throughout 
New Zealand. They are not of much value in this connection, and do 
not add to the list. Hutton's type specimen for his new species PoUimpes 
darwini is unfortunately in this condition. It was briefly described on 
external characters only, and never figured. 

It is hoped that this list will form a reliable foundation for addi- 
tions to the group, which are certainly to be found in this region. 
So far it has been' very imperfectly explored, and the material already 
collected has often been wrongly named, owing •to the difficulty <4 the 
classification. 

Note.— H utton's list of New Zealand pedunculate Cirripedia (1879) is 
as follows : Lepae hillii, Lepae jiectinatd, Lej^ australis^ Lepaa Jascundarist 
SoalpeUum viUomm, Pollioipea epinosm^ PoUioipee darmnu 

The identity of the specirnetm identified by Hutton as L, hillii is not 
oerUin now. They are dry, rather small, with no umbonal teeth,' and a 
Carina not strongly forked. As will be seen in the following section, this is 
not sufficient to distinguish them from certain forms of L. anaU/era and 
L. australia* The filaments would decide the matter, but these cannot 
be made out , Irom the shrivelled animals. There is no certain evidence 
of If. hillii yet having been collected from the Ne# Inland region. 
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II. A Discussion of the Spsoxfxo Cseahaotbrs of Iafas anatupbra 

Lxnhaxus. 

Lepms anatifsra Linnaeus, 1768. 

1851. Darwin, Monograph Cirripedia: Lepadidae,*' p. 73. 

1906. Gruvel, “ Cirrkipidea,** p. 108. 

1907. Pilsbury, The Barnacles of the United States National 
Museum/’ p. 79. 

This species includes— (1) the general type ; (2) var. (a) ptmoUUa 
Darwin ; (3) var. (6) dentata Darwin ; (4) var. (c), new variety. 

The general type has— (1) a distinct umbonal tooth on the right scutiun 
only ; (2) two well-developed filaments on each side of the body. 



Fia ]. — Lmm antUifera var. (e), new variety. Kermadeo IslancU (Bell), 1909- 10. 

fSzternal right side. Len^h of oapitulum, 38 mm. ; width of 

oapitulum, 21 mm. ; length of pednnole, over 100 mm. 

Fic. la.— Maxilla of Mune speoimen. ep., two prominent opines. Length (from top 
to bottom), 2 mm. 

Fic 4. Mandible of fame epeoimon. Length (from top to bottom), 3 mnf 
Fm. \c — Operonlar valves of same specimen, viewed abng oocludent margin. 

1 Right ecuinm : 2 left scutum. 

Var. (a) pimekda hag, in addition, square patches across the capitulutn. 
Var. (6) iemMa has/ in addition to the characters of the general type, a 
Htron’^ly barbed carina. Var. (a) has not been ooUeoted in the New Zea 
land region*. Th others have 

The main characters of var^ <o) ne^ setting dtrwn. They arc 
definitely as follows ; (1) No trace of an nmbdnal tooth on either soutiiiii ; 
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(2) two w«ll-developed filaments on each side of the body. The carina is 
not barbedj^j^d square patches on the capitulum are not visible. In 
size and remaining chara ct^ it is indistinguishable from the general 
type. 

The numerous specimens of this variety, collected as mentioned in the 
first part of this paper, all agree distinctly with L, anatijera Linn., general 
type, of which excellent specimens were also obtained from the Marine 
Biological Laboratory, Plymouth, England, for purposes of comparison, 
with this uniformly exceptional character : that there is no trace of an 
umbonal tooth on either scutum. The umbonal angles may be slightly 
incurved, their apices may sometimes slightly overlap, but there is no 
more definite tooth than in L. hillii, and nothing approaching the distinct 
tooth of the general type of L. anatifera nor the distinct teeth of L, australis. 


Possible confusion of L. australis and L. anatifera: The wide forking 
of the carina below the basal margin of the scuta, and the umbonal tooth 
on each scutum, would ordinarily allow one ^ 

tt) recognize L. australis from this new ^ j\ 

variety. But I have specimens among /w 
others undoubtedly L. australis in which jh} (^\ 

the prongs of the (tarinal fork arc scarcely j //^ /^\ 

developed, and no more than an incurving liirK l/^^W 

occurs at the umbo of either scutum. I I // \ 
have decided that these ^re inunature speci- IJf/^ \ r \\ 
mens of L, australis : the cannal fork ^ \ \ 

undeveloped and the penis does not project I! f \ / \ M 

through the cirri. They were collected alive l\ / \ / \\ . I 

in midsununor, were apparently full size, and 1| //, 1 1/ \ y j 

contained ova. I have specimens from the \|/'// / 

same lot showing in gradation just one F ^ 

small tooth on the right scutum, and then p T y 

the two small teeth accompanied by a wider 
forking of the carina and lengthening of the 

penis. I think the view of immaturity is vm.i.—L^amtifemUanum 
therefore a correct one. All have the two geneni type. Marine Bio* 
distinct filaments on each side of the body. logioal Laboratory, Plymouth. 

One can aasUy see that a slightly im- I’ 

mature specimen of L. cnutralu could be umbonal tooth. Length of 
selected which the specific characters as at capitulum, 84 mm. 
present given in the standard works quoted 

would fail to distinguish from L. anatifera general type or L, anatifera 
var. (c) new var. Only a collector mmiliar with general appearances 
could distinguish them, and he would have a difficulty in basing his dis- 
tinction on constant characters. He would have to fall back on the 


curvature of the occlud^nt marmn, the thinness of the valves, and pos- 
session of 3 prominent spines at tne up]per angle of the maxilla, which seem 
fairly constant.*^ The adult X. a^strms is, however, apparently the certain 
possessor of 2 distii^t umbonal teeth and a s|>ecially wide oarinal fork, and 
fjierefore can be readily identified. The point is, can L. anatifera var. (c) 


*<1.) Most aMudUac of L. mdferamadL. kiUUhmYe I or 2 promkieat epbm at ttio 
uppor ai^, (2,) l^ortbor, without diHccction, or if the ipeciiiioii were dry, it. appsars 
m^o m/ BmtosiU^eaitZniUltywheAAmeeetsi^ioimam 

diy ipeoimoiu of thsic iu the BuiaeuiiiM aie, thcvelcie* ■caroo^ 

inf-Trsns. 
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new var. be immature forms of the general type, and the non-development 
of the umbonal teeth be thus accounted for ? It seems certainly not pos- 
sible. The umbonal teeth arc uniformly absent in fully developed forms 
down to the smallest. And in X. anatifera general type the tooth is 
uniformly present from the smallest to the best-developed specimens. This 
ensures that the new variety is not an immature form of L. anatijera 
general type nor of L. aiistralis. 

This new variety of L. anatijera next affects the present classification 
and distinction of L. anatifera and L. hillii. The latter is known by— 
(1) no umbonal teeth on either scutum ; (2) 3 filaments on each side of 
the body. 

In other respects, including the mouth parts, it is closely similar to the 
general type of X. ancUiJera. The maxillae and mandibles in all the varieties 
of X. anatijera and in X. hillii are practically indistinguishable. I have put 
my new variety under X. aruUijera, rather than under X. hillii, because the 
former is a most widely distributed species, and because an external um- 
bonal tooth seems more likely to vary than a filament. The calling of 
this new variety a new species would have certainly nothing to justify it. 
What is left, is to regard the following specific characters now as certainly 
distinctive 

, X. muUifera : 2 filaments ; umbonal teeth absent or on right scutum 
only. 

X. hillii : 3 filaments ; umbonal teeth absent. 

X. australis : 2 filaments ; umbonal teeth on each scutum in adult ; 
and the following small, fairly reliable characters : wide carinal fork, 
brittle valves showing curved occludent margin, and 3 spines on maxilla. 

Any one can then distinguish the known specimens of these without 
the confusion and difficulty at present attending their classification. 

When preserved in spirit, certainly all three species are very similar in 
size and general appearance. 

The other members of the genus will give little difficulty. 

As for other characters often given, I know of no others certainly dis- 
tinctive. I have specimens from each of the three species which show that 
(a) radiating lines on the valves, (b) proximity of carina to the other valves, 
(c) apex of carina being rounded or acuminate, (d) the distance the carina 
extends up between the terga, and (e) the curvature of the occludent margin, 
cannot be used as accurate guides in distinction. The great variability 
of all these characters in specimens I have examined belonging to X. 
anatifera alone makes them of little use in distinguishing X. hillii and 
X. australis. 

It will be seen, then, that such statements as the following now require 
modification 

(1.) “The smoothness of the valves, together with the presence of a 
tooth on the right-hand scutum, and its entire absence on the left-hand 
side, is an unfailing diagnostic mark “ of X. anatifera. (Darwin, “ Mono- 
graph Cirripedia: Lepadidaef* p. 77.) 

(2.) anatifera “ Carine siparie des autres plaques par un espice mem- 
braneux tris itroit ou nuV* (Qruvel, “ Cirrhipides,'* p. 108, 1906.) 

(3.) X. anatifera : “ It resembles X. hiUU^ but may be distinguished by 
the faintly striated valves, tlie presence of an umbonal tooth in the right 
scutum, none in the left, and the proximity of the base of the carina to the 
scutum.” (Pilsbry, “ Barnacles of United States National Museum, 1907.) 
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III. The New Zealand Species of Pollioipks, 

Thejspeeies of this genus recorded for New Zealand are : — 

1. Pollicipes spinosus Quoy and Gaiinard, 1834. 

1851. Darwin, “Monograph Cirripedia: Lepadidae,** p. 324, 

1879. Hutton, “ List of New Zealand Cirripedia'^ Trans. N.Z. Inst., 
vol. 11, p. 329. 

1905. Gruvel, “ CirrJdpkdeSy' p. 20. 

2. Pollicipes sertus Darwin, 1851. 

1905. Gruvel, “ CirrhipMes'' p. 22. 

3. Pollicipes darwini Hutton, 1878. 

1905. Gruvel, “ Cirrhip^s," p. 21. 

These three species belong entirely to New Zealand. Just as the bulk 
of Lepas forms met with in New Zealand will come under the three species 
already treated, so the bulk of New Zealand Pollicipes will be referred to 
these three : and, with the present descriptions of them also, the classifica- 
tion of the forms is a complicated puzzle. 

The distinct characters, taken from Darwin and Gruvel, are: For P. 
spinosuft — (1) yellow membrane covering the valves; (2) rostrum short, 
wide, and curled inwards ; (3) apex of carina not projecting, and terga not 
rising much above the scuta : for P. sertm — (1) dark red- brown membrane ; 
(2) rostrum longer and more projecting ; (3) apex of carina projecting, and 
terga not rising much above the scuta. 

Then, according to Hutton’s description, P. darwini is “ easily dis- 
tinguish^ from P. apinoms by the projection of the terga beyond the 
scuta, and from P. sertus by the short rostrum and apex of carina not 
projecting.” 

The history of these species is briefly this : Darwin (1851) recognized 
from New Zealand specimens P. sertus and P. spinosus, Hutton (1878), 
when living in New Zealand, added P. darwini ; it appears in his list of 
New Zealand Cirripediay with a brief description of external characters, 
not accompanied by drawings. Gruvel (1906) described P. serUis and 
P. spinosus, and includes P. darunni, but questions it, suggesting it to be 
a variety of P. sertus : ” Oef/e esp^ semble trhs itroitement unie a P. spinosus 
et surUnd a P. sertus .... Nous avons rencontr^ un Pollicipes, re- 
pondant d tons ces oaract^res provefiant de V ^Astrolabe ’ et nous n'avons pu 
le distinguer de certaines fortnes de P. sertus. Pollicipes darwini ne seraU-il 
qu'une variety de forme de P. sertus ? ” (“ CirrhipMes,” p. 21.) 

I have examined carefully hundreds of forms of these species. They 
occur by the thousand in the dark crevices of rocks between high-tide and 
half-tide mark. 1 have gathered them from Kaikoura, from Oamaru, and 
from St. Clair, Dunedin, the last place being the locality from which Hutton 
obtained his specimens. They are very common, but are easily overlooked, 
since the black and white of the rocks exactly matches the black pe4umcle 
and the white worn valves. No explanation has been offered of this as a 
protective resemblance. I have also examined the specimens labelled by 
Dr. Dendy, Canterbury College, as P. spinosus, and those labelled by Captain 
Hutton as P. spinosus and as P. darwini. 

The great majority have the valves much worn and variously worn. 
These are the forms which have been classified as P. spinosus and P. darwini, 

10 * 
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the distinction being in the height the terga rises above the scuta. But 
from the wearing received, not only will this character be found highly 
variable, but also other external characters relied on in the classification, 
including (a) the size of the rostrum and its projection, (b) the projection 
of the carinal apex, (c) the size of the valves and the number of lateral plates 
developed. Taking^this into account, I could see no valid distinction b(i- 
tween the specimens labelled by Hutton P. spinosus and P. darwini^ when 
placed side by side. 

But there were in my original collection, and I found others by careful 
search in the rocks, a few specimens from sheltered positions with the 



Pig. 3a. — PoUmpeti darwini Hutton. Typo npecimen, dry and worn. Diagram 
showing shape and position of platen. Height of npeoimon, 27 mm. ; 
width, 19 mm. 

Pia. 36 . — PoUicipes Hp. Woll-pre»ervod inunature form, with the oharacterB of 
P. serius. Height, 19 mm.; width, 13mm. I,RoHtrum; 2, left- 
Hcutum ; 3, left torgum ; 4, oarina ; 5, nuboarina. 


points of the valves and plates sharp and the surfaces uncorroded. They 
are mostly immature, but there is an occasional full-sized one. If these 
were examined independently they would certain be classed as P. sertus. 
They have the distinctly projecting rostrum and carinal apex. I have 
figured one in fig. 36. They are found amongst the very common worn 
specimens which, I have not the slightest hesitation in stating, after 
examining his type and visiting the locality where he obtained them, are 
what Hutton meant to distinguish as P. darwini. 

Yet, beginning with these well-preserved forms, can be found practk^ally 
all stages leading by growth and wearing into the common form. 

1 am practically convinced that there is only one species in all these 
New Zealand PoUicipes, whose external characters get highy modified by 
wearing ; . that it is the young and well-preserved forms of it which have 
been called P, serins ; that the somewhat worn specimens, with therefore a 
shorter and wider rostrum, apex of carina not projecting, apex of terga 
not rising much above apex of scuta, and a good showing of lateral plates 
and spines^ are those which have been called P. spinosns ; and that the 
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average worn specimens, at the most distinguished from the last by the 
prominence of the terga, have been called P. darwini. 

1 could readily find S))ecinien8, I believe, from the same buHbh, certainly 
from the same locality, to match each of these species. However, since these 
species are at present accepted, I liave included all three in my list. 

In addition, 1 have examined the mouth parts from a number of repre- 
sentative specimens. So far 1 have found the mandibles and maxdlae 
rather variable, and not uniformly so. 

As for the colour on the mem))rane covering the peduncle and valves, 
those that liavc been some years in spirits are yellow ; fresh specimens 
are blackish ; dried ones grade from black to dark brown to yellow. All 
varieties when first put into methylated spirits turn quickly red. The 
colour differences given by Darwin and Oruvel would scarcely, then, seem 
to afford any valid distinction of species. 

To conclude, I am practically certain that the New Zealand Pollicipes 
so far recorded come under one species only, which, by priority, should be 
called Polhcipcs sp{}wsns Quo}- and (laimard. 


Aut. XXXI. The Occurrence in New Zealand oj Myriapoda oj the Oenue 
Scutigerclla, Order Symphyla. 

By (tILBKRT Arohky, M.A., Assistant <Hirator, (Canterbury Museum. 

{Head before the Phtlosophfral InMuie of Vanierbury^ 2nd Der,tfnber, IQHJ] 

'rHE group Sfpnphyla is of considerable interest and importance, for, as its 
name, given so appropriately by Ryder,* implies, it forms a connecting- 
link between two ('fasses of animals - the Inaex^ia and the remainder of the 
Myriapoda. The characters which indicate insectRn affinities are the num- 
ber and arrangement of the mouth-pai-ts, and the presence, at the base of 
the legs, of small processes called exopods. The insects whicli show these 
characters are the simplest and most primitive groups — Thymnura and 
CoUendx)la — a significant fact, for similarity of structure in primitive, 
unspecialized forms of two groups is more likely to indicate affinity than 
jcsemb lances in highly specialized and otherwise extremely differentiated 
forms. 

The Sytnphyhi contain two genera, Scolnpendrella and Sciiiigerella, the 
species of which have been found in most parts of the world, but not hitherto 
from either Australia or New Zealand. Dr. H. J. Hansen, of Copenhagen, 
who has written a monograph on the Syvvphyla.if stated in a letter, dated 
2nd November, 1903, to Dr, (Hilton that he had had no specimens from 
New Zealand or Australia, and suggested that search would show that 
several forms of Hymphyla would certainly be found in both of these countries. 
Dr. Hansen^s opinion has now been confirmed as far as New Zealand is 
concerned. 

The specimen I am d<^Horibing in this paper vras among some Myriapoda 
from Ben Lomond, Lake Wakatipu, collected by Mr. T. Hall, and forwarded 


Ryder, F. A. Axner. Naturalist, vol. J4, pp. 821, 822, 1880. 
t Hansen, H. J. Q.J.M.S., vol. 47, pp. 1-101, pi. 1-7, 1904. 
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to me by Dr. Chilton. It agrees very closely with the description given 
by Hansen (loc. oU,) of SoutigereUa caldaria Hansen, but differs in the number 
of joints of antenna. This will be referred to in the description given 
below. 

Scutigerella caldaria was described from specimens found in hothouses 
in Copenhagen and Paris. Dr. Hansen had specimens of this species from 
South America also, and he states {loc, cii.) that the South American speci- 
mens very probably belong to the original form from which the specimens 
in the European hothouses hacve descended. 

The presence of the same species in New Zealand also is another of the 
now fairly numerous examples of an animal whose means of distribution 
are limited being found in New Zealand and South America, and is further 
contributory evidence of the former existence of a land connection, probably 
by way of the Antarctic Continent, between these two countries. 

Scutigerella caldaria Hansen. (Figs. 1-6.) 

Sciftigerella caldaria Hansen, Q.J.M.S,, vul. 47, p. 3(5, pi. 2, figs. 3a--3</. 

1904. 


Head ; — Seen from above broad, anterior margin straight, postero-lateral 
angles rounded 





Fio. I. — iScutigereUa^ caldaria HanHon. 

Fi«. 2. — ^Terminal joint of antenna. 

Fio. 3. — 36th segment of antenna. 

Fig. 4. — Claw of 1st leg, left side. 

Antennae (figs. 2 and 3). — Segments 44 in number. The setae on the 
inner aide of the proximal whorls not longer than those on the outer side. 
The secondary whorl beginning on the 11th joint, the upper whorl com- 
mencing on the 25th segment. The terminal segment with one large and 
one small striped organ, both on low protuberances. Hansen states that 
there are from 23 to 28 antennal segments, and that the secondary whorl 
commences on the 7th segment. The specimen 1 have described is much 
larger than those Hansen de8cribed-“ his were from 2-8 mm. to 4 mm., mine 
is 6*25 mm. — ^and, taking this into consideration, I do not think that the 
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number of the antennal segments alone would be a sufficient reason for 
making a new species. Further, the secondary whorl of setae commences 
at one-quarter of the length of the antennae in each case. 

Legs . — The last pair (fig. 6) with tarsus five times longer than deep. The 
metatarsus with 5 or 6 and the tarsus with 7 spines on the outer dorsal row ; 
the setae increase gradually a little in length from the base to the end of each 
joint, but the longest setae are shorter than half the depth of the meta- 




IV*. 3. — l«t leK. left Hide ; 88. 

Fio. G. — Ltwt leg. loft Hick' : 76. 

tarsus. The first pair of legs (fig. 5) with the anterior claw (fig. 4) elongate, 
moderately slender, and a little curved; the other claw moderately slender 
and a little more than half as long as the anterior one. 

Cerci with numerous short setae, of which the distal ones are not half 
as long as the depth, of the cerci. 

Hah . — South America, New Zealand, and Europe (? introduced). 

Loodliiy of New Zealand specimen, Ben Lomond, Lake Wakatipu, Central 
Otago. 

Length, 6*26 mm. 


Art. XXXII . — The Fresh^water Crayfish of New Zealand. 

By Gilbert Arohey, M.A., Assistant Curator, Canterbury Museum. 

[Read before the Canterbury Phiioeophical Institute, 2nd December, 191 4.y 
Plate IV. 

Ik the following pages an account is given of the species and varieties of the 
New Zealand fresh-water crayfish, and of their distribution. This subject 
had previously been worked at, but had not been definitely settled, some 
doubt existing as to whether the crayfish found in Canterbury and Otago 
were to be considered as distinct species or only as varieties. 

This paper contains, first, a summary of the work hitherto published 
on the subject ; this is followed by a description of the crayfish found in 
the different parts of New Zealand, and an account of the distribution of 
the species and varieties. Some notes on the habits and mode of life of the 
cray&h are then given, diagnoses of the species, and a bibliography. 
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Both in rolleeting material and in the arrangement of this paper I was 
given much valuable assistance by Dr. Chilton, to whom 1 wish now to 
t^ender my sincere thanks. I have also to thank Dr. Benham, who offered 
many helpful suggestions. 

Historical. 

The genus Paramphrops was created in 1842 by Adam White, wlio 
described as the type species Paranephrops pla))ifro)}.s. “ Dieffen])ach‘8 
'IVavels,” published during the following year, also contained a descrip- 
tion of P. pla})}frotts White, in which reference was made to supposed 
resemblances to Nephrops. White again, in 1817, described a specimen, 
(ollected by Mr. Percy Earl, under the name Astaota: zmlandicna. In this 
paper he made no reference to Paranephrops planifroos, which he had 
described five years previously. The s]>ecies described as A. Zealand icus 
is clearly that now known as Paranephrops zealandiens. This description 
of White's was republished in the following year in the Annals and 
Magazine of Natural History." 

In 1852 J. D. Dana described a crayfish obtained freun tlie Bay of 
Islands, under the name Paranephrops ienaicornis. It liad, on the squame 
of the antenna, an inner apex not far from tl)e end, mostly «‘oncealed 
by the fringe of plumose setae, wduch extends along the inner margin." 
This feature is figured in his Atlas ; it will be referred to later in this paper. 
In his “ Classification of the Crusta^a " (1859) Dana includes Paranephrops 
under the Nephropmae, family Astaaidae. 

In 187vi CJaptain F. W. Hutton described a new a))ecies of Paranephrops 
which he named P, seiosus. This species had a thorny-sided carapace, a 
slight median ridge on its upper surface, the hand bearing spines and 
numerous long hairs on its outer surface, and a broad flattened rostrum. 
The habitat given was " stream near Invercargill, Province of Otago ; and 
River Avon, near Christchurch, Canterbury." The specimen from Inver 
eargill would probably belong to the species now known as P, zealandicus. 

Miers (1874), in the list of Crustae^exi of the “ Erebus " and “ Terror " 
expedition, mentions P. pkmifrons and P. zealandims. He thought that 
P. tenmeornis Dana and P. planifnms White were identical, and that the 
form described by White (1847) under the name of Astacas zealandicus 
should be referred to Paranephrops. 

J. Wood-Mason (1875), in a note on Temnocephala, an external parasite 
found on these fresh-water crayfish, remarked that he had received from 
('aptain Hutton a series of specimens of the fresh- water crayfish lately 
described by him in the “ Annals and Magazine of Natural History " under 
the name of Paranephrops setosus. He continues, “ I have since received 
from my friend Mr. W. Guise Brittan, of Christchurch, an abundant supply 
of each of two species of crayfish from the Rivers Avon and WaimalMrin 
respectively." The italics here are mine ; the question as to there being 
distinct species in the Rivers Avon and Waimakariri will be discussed later. 
In 1876 Wood-Mason exhibited before the Royal Society of Bengal some 
specimens of New Zealand crayfish to which he gave the name Astacoides 
tridentatus, “ from the presence of three spines on the inferior edge of the 
rostrum. V These specimens are now in the Indian Museum. 

In the same year he published a note on the M[ode of Attachment 
of the Young of Astacoides zealandicus " which species, he said, was the 
same as Paranephrops setosus Hutton; but Miers (1876) considered it to 
be P. zealandicus. 
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In 1876 E. J. Miers published a “ Catalogue of the Crustacea of New 
Zealand,’’ in whieh he recognizes the three species — P. planifrons, P. zea- 
landicus, and P, setosus -quoting Wliite’s original description for P. plant- 
froHS (1842) and for P. zmlandicus (1847), and that of Hutton for P. setosus 
(1873), 

Dr. C-hilton, in his first paper on the fresh-water crayfish (1883), definitely 
described tlie differences between the English crayfish (Astacusfl.uvintilis) 
and a New Zealand one {Paramphrops setosus). P. plmtifrons he recognized 
as a species quite distinct from the South Island form ; but he agreed with 
Professor Hutton that P. zealandims, which was described })y Wliite in 
1847, and liad not since then been recognized in New Zealand, was probably 
nothing more than a young specimen of P. sctosus Hutton.*' 

In 1885 Filhol recorded the three species, P. planifrons Wiiite, P. zva- 
ImidicuR (White), and P. selosu^ Hutton. 

In 1889 Dr. ('hilton published a second paper on the subject, entitled 
‘‘ The Distribution and Varieties of the Fresh- water (Vayfish of New Zea- 
land." The investigation was undertaken w’ith a view to settling the 
question raised in his first- paper (1883) of the identity of the two species 
P. setosu.s Hutton aiid P. zealandicus (White). He remarked that the 
characters iti which th<‘y differ varied to a large extent, owing to size and 
age, even in specimens taken from the same stream, and such a comjilete 
series of transitions was found that it would, he thought, be found necessary 
to combine the two species. The name then given to the South Island 
sjiecies was P. iieo-zelanicas, P. plamfrofts, too, exhibited a wide range of 
variable characters, sometimes approaching the South Island form. An 
im]Jort,ant point was the distribution of P. planifrons, commonly called the 
North Island species, but found also all over the north-western part of the 
South Island. Dr. (3iilton‘s conclusion was : “ It w'ould hence appear that 
(-ook Strait has not proved so great, or, rather, so old a barrier to these 
crayfish as the mountains in Nelson forming the northern continuation of 
the Southern Alps.” 

Walter Faxon (1898) gave a detailed description of the three species 
from material supplied by Dr, Chilton. He considered P. fenmeornis 
Dana to be the same as P. planifrom Widte. With regard to P. zealaftdious 
(White) and P. setosus Hutton, which Dr. (-hilton (1889) had combined 
under the name P. nw-zelanicus, he considered that '' the two species are 
perfectly distinct, even young, very small specimens being easily dis- 
tinguishable." 

Dr. H. Denz (1901) recorded the oiturrence of “ P. setosus'' from 
Jl’Drville Island, but as the specimen.^ 1 ijave received from this locality 
and from Nelson and lilenheim are all distinctly P. planifrons I have 
concluded that his identification is incorrect. Thert' is nothing in the 
description given to indicate definitely to which species it belongs. 

It will be seen from the foregoing that there has been some difference 
of opinion as to whether P, zealandicus and P. setosus are to be regarded 
as distinct species or not. In the latter part (»f the following description 
of the species this subject will be discussed. 

General Account op the Species op Paranephrops and their Dis- 
tribution. 

The method adopted of working out the variations with a view to 
determining the distribution of the different species or varieties was that 
of comparative measurement for proportion. A series of measurements 
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was made, and certain proportions caioulated for each specimen : and, in 
addition, the details of the spinulation or of the shape of different parts were 
recorded. From the tables thus compiled could be obtained more definite 
evidence of the existence of different local varieties than by mere obser- 
vation. 

In arranging the spines on the carapace into groups I have followed 
the system given by Dr. Chilton (1889, p. 243), and the “ group letters ’’ 
used here refer to the same sets of spines as they do in Dr. Chilton's paper. 
I have added group K, consisting of 3 or 4 small spines situated above 
the branchio-cardiac groove, and group L, found only in P. setosus and 
P. zealandicus^ placed on the posterior portion of the gastric area, level with 
group B. 

A, General Description of Paranephrops planifrons. (Sec Plate IV, 
fig. 1, and text fig. 1 ; also measurements, Tabic 1, p. 313.) 

I. Garafoce, Length -r Breadth (column 2). 

There is a slight indication here that the crayfish grow a little stouter, 
comparatively, as they increase in size ; but the difference is very much 



Fio. 1. — P. planifrmtf White. Bpeoimen from Rohs, Westland. 

less than in P. setosus. There are no local variations with regard to this 
proportion. 

11. Bulging of the Sides of the Campace. 

The sides of. the carapace are, in moderate-sized individuals, practically 
straight, or, at most, with only a slight bulge ; in the larger specimens, 
however, from Wanganui, New Plymouth, and Napier, there is a distinctly 
oval carapace, further emphasizing the fact that the animals grow com- 
paratively stouter as they increase in length. 
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III. Nature and Arrangement of the Spines on the Carapace (fig. 2). 

A. Two sharp spines always present. 

B. Average number 5, present in specimens 60 mm. or more in length. 
(\ Increase in number according to the size of the specimen, up to 5 

or 6. 

D. Vary in number witli the size of the specimen ; they are soinetimes 

situated on a slight ridge on the carapace. 

E. One or 2 (very rarely 3), on a distinct ridge. 

F. Present only in large crayfish ; usually 3 in number. 

G. These spines vary in number from 0 to 6, in accordance with the 

size of the sjiecimens. Specimens about KO mm. long have either 
3 or 4 . 



Fig. 2.'--(^»rftpaoe of I*, platiijronf^^ nhowing arrangeirioiit of npiiiod. 


H. This group varies in number from 4 to 13, independently of size, sex, 
or locality; 7 and 9 are most commonly found. 

J. The anterior portion of this region is armed with spines, merging 

into small rounded tubercles posteriorly. 

K. Present in the larger specimens only ; usually 3 or 4 in number, 

but 11 have been found here. 

IV. Total Body Length -s* Rostrum Length (column 4). 

The usual specific proportion is 6*5. The Hawke’s Bay and Napier 
specimens have a slightly longer rostrum (average proportion, 5*96), and 
the Wellington and north-east Marlborough specimens have a very short 
rostrum (proportion, 7'1) — shorter, indeed, than in P. setosus. 

V. Rostrum Length t Rostrum Breadth (column 3). 

There is not much definite variation correlated with definite localities, 
but the rostrum of crayfish from south of Wellington (inclusive) is oon- 
sidierably wider than that of those in the north. There are individual 
exceptions to this rule — e^g,^ D’Urville Island and Spring Creek specimens 
have a narrow rostrum, whUe the Rotorua specimens have a wide one; 
but generally the proportion is the same. 
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VI. Carina on Rostrum. 

There is a mt»dian keel extending forward from the cervical groove as 
far as the anterior of the post-orbital spines (group A) in all specimens 
of P. ])lanifrons. This keel is continued anteriorly to about half-way 
along the rostrum in specimens from Richmond, Murchison, and Pelorus. 

VII. Spines on Rostrum (column 5). 

The most usual number of spines on the rostrum is 4 on each side, with 
I or 2 below (occasionally 0 or 4). Specimens from the Eastern Cook Strait 
district have often 5 spines on each side, and this shows an approach to 
P. zealamlicuH. The northern specimens (Puriri and Manukau) have only 3 
on each side. 


VIII. Rostrum Length in Proportion to the Length of the Peduncle of the 

A ntenno . 

The rostrum terminat(‘s level with or slightly beyond the peduncle of 
the antenna in all but the Wc.stern South Island group, where it reaches 
only to half-way along tlie last segment of the peduncle. 


IX. Antennal Scale. 


(a.) Length in Proportion to the Total Hody Length (column b). The 
length of tiie antennal scale varies in accordance wit!) the lo<‘ality. It is 
shortest in the Eastern Cook Strait group (8-1 average proportion). longer 
in the Western South Island group (7-8), considerably longer in the ordinary 
North Island group (()•«), and exceptionally long in the Manukau speci- 
mens. The proportionate length of 



Fid. 3. — AtiUuiiial scale of P. plant Jram 


the squame in the Eastern Cook Strait 
group is less than in P. setosns. 

(b.) Squame -^Peduncle (column 7). 
— The figures here show that the 
squame is shorter than the pedunch* 
in the Western South Island and the 
Eastern (^ook Strait groups, while in 
the ordinary Noit-h Island forms the 
squame is slightly longer. 

(c.) Shape (fig. 3). - The squame is 
normally long and narrow, tapering 
from the posterior tliird. The varia- 
tions found are that the Ross speci- 
mens were slightly broader (they 
4. were very large crayfish) ; those from 
Murchison were very distinctly short 
; and broad, two small specimens hav- 


X 3. 

Fig. 4.- -Antennal ficalc of P. tcmticfmds 
Dana (aft/tjr Dana). 


ing an almost semicircular squame. 
With the exception of the Spring 
Creek forms, the Eastern Cook Strait 


group showed a slightly broader squame, in which the broad appearance 
was somewhat accentuated by the tapering not commencing till nearly 
half-way along its length. The Manukau and Puriri crayfish had excep- 
tionally long antenna] scales. 

The opportunity is taken here to refer to Dana’s (1855) drawing and 
description of the squame of P. tenmeomis (=P. planifrons)^ said to have 
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a tooth placed anteriorly on the inner edge. In all the crayfish I|have 
examined I have never seen this tooth as pictured by Dana. There is, 
however, in some of the specimens a rather sharp turn in the sweep of the 
edge of the squame, which, if exaggerated, might suggest a spine or tooth. 
The specimen examined by Dana was obtained from Bay of Islands. 
I have not seen any crayfish from this locality (the most northern^ forms 
T have examined are from Manukau Harbour), and therefore cannot say 
wliether a variety with this character actually exists, or whether the artist 
has exaggerated the ‘‘ corner ** on the inner edge of the squame. 


X. Length of Carapace in Proportion to the Length of the Body, 


The measurement was taken from the tip of the rostrum to the middle 
of the posterior edge of the carapace. The only indication of locality 
groups with regard to this character is that 


the Rotoiti and Thames specimens have a 
somewhat shorter caraf>ace ; but in OAch 
locality where male and female specimens 
were obtained the female has a shorter 
( arapace than the male. 

XL Chelae ; Pro pod hnigth ~ Pro pod 
Breadth. 

The average proportion for o is 3-30, 
that for $ is 3*16, indicating that the 
propod of the female is slightly broader 
than that of the male. 

XII. SpinuUUmi of the Chelae (fig. 5, 
a and h). 

There is usually a single spine .on the 
lower surface of the ‘basis, though there 
may be 2 or 3 in large individuals. In 
small specimens the upper surface of the 
ischium is smooth, but in moderate-sized 
individuals it becomes toothed with from 
3 to 5 edentations. From its lower surface 
2 shg.rp spines project, with from 1 to 6 
smaller spines or tubercles lying between 
them. 

On the upper edge of the merus there 
are 2 rows of irregularly placed spines, the 
outer row consisting of 2 or 3 small 
tubercles posteriorly, and 3 or 4 spines 
anteriorly. The lower surface has 2 rows 
of either 5, 6, or 7 spines. A sharp spine 
is present on each side of the anteorior end 
of this joint, and sometimes there is a 
complete ring of about 7 spines here. This 
ring is particularly noticeable in Napier, 




Hawke’s Bay, Wanganui, and New Ply- Pio. 5. — Chela of P. planifrms: 
mouth specimens, and in some Ross and »hove ; 6, from below. 


Nelson specimens. 
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The inner margin of the carpus has 3 or 4 large sharp spines ; its upper 
surface is provided with 2 irregular rows of blunt spines ; on some small 
specimens 6 or 6 blunt spines are found on the outer surface of the carpus ; 
in larger specimens these spines are sharp ; there are usually 4 spines on 
the lower surface. 

The inner margin of the propod is armed with 2 rows of large sharp spines, 
which are continued on to the corresponding margin of the dactyl. The 
upper surface of the propod has 2 median parallel rows of spines, and 
smaller irregularly arranged tubercles on the outer region ; the outer 
margin has 2 parallel rows of short close-set spines. The spinulation of the 
lower surface is very similar to that of the upper surface, except that there 
is a tendency for the outer small tubercles to run in either 2 or 3 irregular 
rows. 

There is always a laj’ge spine situated centrally on the posteiior margin 
of the dactyl, and also one in a corresponding position on the lower surface. 

Both the carapace and chelae are singularly free from hairs ; when 
present, they occur on the anterior side of the base of the tubercles, and 
are not observed at a casual glance. 

Distribution of P. planifrons. 

P. planifrons can be divided into four rather ill-distinguished groups, 
the tendency throughout being towards more slender crayfish as we go 
farther north. 

The first group, which may be regarded as the normal, extends over 
the central part, of the North Island— the district bounded by Masterton, 
Wanganui, New Plymouth, Whangarata, Rotorua, and Napier. The fore- 
going description will, in general, apply to this group. 

The second, or Northern group, found north of Whangarata, is charac- 
terized by a greater slenderness of form, both in the body and in the chelae. 

The Bast Cook Strait group, which includes specimens from Wellington 
(city), Marlborough, and Pelorus Valley, is marked by an approach in the 
proportion of certain parts to P. sefosi/s— that is, the crayfish have a short, 
broad rostrum with 6 spines on either side, and a shorter and broader squame. 
It is to be noted, however, that the Spring Creek and D’Urville Island speci- 
mens have the characteristic long narrow squame and rostrum of the normal 
North Island form. 

The last group, the Western South Island group, differs only slightly 
from the normal group, having a slightly shorter squame, tapering from 
half-way, and a shorter, though not comparatively broader, rostrum. In 
some specimens of this group there is a median rostral carina.* 

Although the last two groups show an approach in certain proportions 
to P. setosus, there is no doubt whatever that they are P. planifrons, the 
arrangement of the spines on the carapace and chelae, and the shape of the 
carapace and chelae, being distinctly that typical of P. planifrons. 

• When this was written I had examined speoimens of P. planifrons only from 
as far south as Ross, but had heard that crayfish, presumably P. planifrons, were to 
be found in the Wanganiu River, about twenty-five miles farther south, Reoently, 
however, I received a sp^men, unmistakably P. planifrons, from Cromarty, near 
Preservation Inlet. So we now have P. pHaniftons extending sll alcmg the west coast 
of the South l^nd, evidently separated from P. zsdlandious by the main watendiad of 
the Island. At Clifden, to the east, distant fifty miles direct from Cromarty, the 
crayfish are the most perfectly definite forms of P. zsalandious. 
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The following table shown the average proportions 
in each of the above groups. Only those proportions 
between the groups are given. 


Normal group 
Northern group . . 

East (\)ok Strait group 
West South Island group 


Body Length 

Body Length 

+ 


Bquame 

Rostrum 

L^gth. 

I^ength. 

i 

6-6 

6-23 

6-0 

5*60 1 

8-4 

6-50 i 

7-8 

{ 

7-10 


of the parts measured 
which show differences 


Rostrum 

Length 

Rostrum 

Rostrum 

Breadth. 

Spines. 

2-30 

4-4 

Id 

2*40 • 

3-3 

1 

1-82 

5-5 

1 

2-08 

4-4 


f 


B. General Description of Paranephrops setosus. (See Plate IV. 
fig. 2, and text fig. 6; also measurements, Table 2, p. 314.) 

ParanephfO'ps setosus is found in the rivers of Canterbury as far south 
as Winchester, Specimens were examined from Omihi, Bangiora, Wai- 
makariri River, Styx River, Avon River, Ileathcote River, Leeston, Peel 
Forest, and Winchest-er. 

I. Carapace. 

P. setosus is difltinguislied by a distinctly oval carapai’.e, narrowing 
towards the anterior end. Specimens from Winchester and Peel Forest, 



Fig. 0. — P* ssiosus, Speoimen from Biver Avon. 


however, have a less oval carapace. By comparing column 1 with column 2 
in Table 2 it will be seen that the animals become comparatively stouter 
as they increase in length* 
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II. Nature of the Spines of ike Carapace. 

The carapace of P. setosm is covered with sharp, forwardly directed 
spines, which can he arranged in the same reference groups as in P. plani- 
frons. The arrangement of the spines is exactly tlu^ same in P. zealandicus 
as in P. aetosus. but in P. zealartdicus rounded tubercles take the place of 
the sliarp spines. The following a(3count of the arrangement of the spines 
will be equally applicable to the two species. 


Ill Arrangement of the Spines on the Carapace, P. setosus and P. zealandicus. 

A. Constantly 2 in number. 

B. Increasing in number ac.cfuding to the size of the specimen. In 

moderate-sized individuals the number is from 6 to 8. 

C. Csually 4 or 5, appearing first in specimens of 50 mm. length. 



Flo. 7. — Cftrapaui* of P. aeloaua, showing arrangement of s})iiies. 

D. There are generally from 10 to 12 spines Jicre ; they are first de- 

veloped in specimens 50 mm. long. 

E. A ridge on the carapace in this region bears J or 2 spines ; occasion- 

ally a third is developed. 

F. Five or 6 is the greatest number found here ; they appear only in 

the large specimens. 

G. This group is constant in specimens of 50 mm. or more in length. 

The spines, which are very distinct, are usually 3 or 4 in 
number. 

H. Five or 6 spines appear here in specimens 40 mm. long ; the usual 

number in ordinary-sized individuals is 8. 

J. These are quite distinct and fairly numerous just behind the cervical 

groove, but become fewer and less distinct posteriorly. 

K. These spines are not often present, and do not appear in specimens 

under 90 mm. long. When present, there are only 4 or 5 de- 
veloped. 

L. This is a large group, varying considerably in number. The usual 

number for moderate-sized specimens is 10-12. 
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IV. Rostrum (columns 3, 4, and 5). 

The l ostrum is shorter in proportion to the body length than in P. ylani- 
frons, and it is also shorter in proportion to its own width. Specimens 
from Rangiora and Peel Forest have a rostrum still shorter than is usual for 
the species. There is also a distinct tfnedian keel on the ant»erior portion of 
the upper surface of the rostrum : it is not so distinct in the Peel Forest 
specimens. There are usually 4 sharp distinct spines on each side of the 
rostrum, and 1 or 2 below. 

V. Antennal Scale (columns 6 and 7 ; fig. 8). 

The antennal scale is fairly long and narrow, though not so long as in 
P, planifronti ; it is nearly as long as the peduncle of the antenna ; it tapers 
from the posterior third. 



Pi6. 8. — Antennal scale of P. setosus; x3. 


VI. Chelm (fig. 9). 

The upper surface of the ischium is slightly serrated in moderate-siaed 
individuals, but large specimens have distinct, forwardly directed teeth ; 
(m the lower surface are 2 sharp spines, with 1 or 2 small tubercles between 
them in large specimens. 

On the posterior portion of the upper margin of the merus is a single 
jow of spines leading forward on the anterior part to 2 rows ; there are 
2 irregular rows on the lower margin, and on each side of the afiterior 
margin is a single forwardly directed spine. 

The inner surface of the carpus has usually 3 large spines ; the upper 
surface has 2 irregular rows of small spines, separated by a shallow groove ; 
there are small tubercles on the outer surface, and 3 or 4 large sharp spines 
on the lower surface. 

On the inner margin of the propod there is a row of sharp spines, con- 
tinued, with smaller spines, along the corresponding edge of the dactyl. 
Above this row there is, on the dactyl, another row of smaller spines, com- 
mencing usually with 1 spine on the anterior portion of the propod. The 
outer edge of the propod has 2 rows of close-set, short spines. On the pos- 
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terior part of the upper surface there are long spines arranged irregularly ; 
these merge anteriorly into 2 rows. Two me£an rows are present on the 
lower surbce of the propod. 



piG. 9. — Chela of P. setosus : o, from above ; 6, from below. 


There are abundant tufts of hair on the propod, but they do not hide 
the spines. 

O. General Description of Paranbphbops zeaxandicus. (See PlatellV, 

fig. 3, and text fig. 10; also measurements, Table 3, p. 314.) 

Specimens of P. zealandious were obtained from Tinwald, Waimate, 
Qlenavy, Oamaru, Waitati, Dunedin, Wyndham, Clifden, and Stewart 
Island. 

The carapace is nearly cylindrical in shape, and does not bulge, as in 

P. 8eto8U8. This does not mean that P. zealandicus is more slender than 
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P. 8eto%u$y for the shape of the latter is due to the naiTowing of the anterior 
part of the carapace. In fact, the measurementB indicate that P. zea^ 



Pig. 10. — P, zedlandicus (White). Specimen from Waimate. 


landicm has a very slightly wider carapace tlian P. aetosm. As nieutioned 
above, rounded tubercles replace the spines on the sides of the carapace 
of P. setosus. 

The rostrum (columns 3, 4, and 5) is considerably shorter and broadtj^r 
in P. zealandicua than in P. setosus ; there is no 
median keel on its anterior portion, and there are 
5 blunt tubercles on either side, and none or 1 
on the under-surface. 

The antennal scale (columns 6 and 7 ; fig. 1 1 ) 
also is shorter and broader in P. zealandicua than 
in P. aetoaua ; the broad appearance is enhanced 
by the fact that it tapers abruptly from half-way. 

Chelae . — The spinulation of the chelae differs 
in certain points from that in P. aetoaua. On 
the upper surface of the carpus small rounded 
tubercles are found instead of spines ; the upper 
surface of the propod is provided with a few 
tubercles, completely hidden by dense tufts of p,o. scale of 

hail ; these tubercles are arranged irregularly p. ttaUmdUm* ; x 3. 
posteriorly, merging to one median row an- 
teriorly. In other respects the arrangement of the tubercles is similar 
to that of the spines on the chelae of P. aetoaua (cf, fig. 9). 

DiSTRIBITTION of P. SETOSITS AND P. ZKALANDICUS. 

P. aetoaua is found only on the eastern side of the South Island, from 
Omihi in the north to Winchester in the south. I have not obtained them 
from among the mountains, but only from the lower parts near the coast, 
and then not from the rapid shingle-bed rivers themselves, but from creeks 
or pools leading into them. The results of observations by tourist parties 
and the mountain guides, to whom application was made, as to their occur- 
rence high above &e sea-level or in the cold rapid mountain torrents are 
entirely negative. It is to be noted that, although the Winchester speci- 
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mens are distinctlj” P. north of this^^at Peel Forest and Tinwald— 

are found crayfish which it is difficult to place definitely in either species. 
They have some of the characters of P. setosm and some of P. zealandicus. 
They have been assigned to the species of which they have the most cha- 
racters. The Peel Forest specimens are, therefore, named P. setosus, and 
the Tinwald specimens P, zmlamlicas. South of Winchester the crayfish 
found are all distinctly P. zealandirus, which extends right to the south of 
the Island and to Stewai’t Island, and has been traced in the south-west 
as far as (^lifden. Here, also, there is no definite record of their occurring 
far up the rivers, although a gentleman writing from (lore, in (’entral Otago, 
states that they used to be common in the district, and a correspondent 
from Lawrence reports that they are found there. 

In the historical portion of this paper mention was made of the occur- 
rence recorded by J. Wood-Mason (1875) of ‘ two species of crayfish fnmi 
the rivers Avon and Waimakariri respectively.’' Through the kindness 
of Mr. 8. Kemp, of the Indian Museum, Calcutta, the specimens which 
formed the subject of Wood-Mason’s paper were obtained for examination. 
They were entered in the Indian Museum Register as follows : 

“ 900. Astaooides setosus, Hutton. R. Waimakariri, N.Z., a few 
miles within influence of tide. W.‘ Cuyse Brittan.” 

'‘901. Astacoides tridentatus, Wood-Mason. Types. R. Avon, N.Z. 
Several miles above tidal influence. W. Ouyso Brittan.” 

Of these, No. 901 belong to Paranephropa tteJoauti Hutton, of which 
Astacoides tridentntus Wood-Mason is a synonym, and no doubt really came 
from the River Avon. But No. IMK) really belong to P. zealamlicas White, 
and probably came not from the River Waimakariri, but from the 
Bluff, the locality label having been interchanged with other specimens, 
“ No. 890/7,” which are labelled as coming from “ The Bluff, 8. Is. 
N. Zealand, A, V. Hugel ” : those, however, are undoubtedly specimens 
of P. seXosus Hutton, and doubtless came from the Waimakariri. 

Bionomics. 

(A.) Mode oj Life. 

It has been seen that crayfish are to be found in most parts of New 
Zealand, but their number and size vary in the different districts, seemingly 
in accordance with the type of stream or pool in which they are found. 
•Soft, muddy river-beds seem to be their favourite homes, while they are 
often found in holes in a sunken log or burrowing among the roots of trees 
growing on the river-banks. An example of their restriction to this type 
of locality is seen in their occurrence in the Waimakariri River. This 
stream divides into two branches about twenty miles above it^ mouth ; of 
these, the south branch is the typical rapid shingle-bed river, while the 
north branch flows comparatively slowly between soft banks. Crayfish 
have been obtained from the north branch, but I have never heard of 
their having been found in the south branch. 

Two other localities whore they are said to occur in great numbers, and 
to grow to a large size, are the plains of Southland and the holes and pools 
in the basins lying among the hills of South Canterbury. They arc also 
plentiful in the streams draining the low-lying somewhat swampy land 
around Christchurch. In parts of Southland the water-races are said to be 
“ simply swarming with crayfish,’* which sometimes do an immense amount 
of damage by burrowing into the banks. 
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Since this paper was read before the Canterbury Philosophical Institute 
Mr. A. Dudley Dobson has informed me that some years ago, when water- 
races were first constructed from the Murray River in Australia, the cray- 
fish did so much damage to them that the races had to be lined with conci'cte. 

Amongst the hills around Waimate are many deep pools, known as 
the (hayfish Holes," from which the crayfish can be taken in any quantity. 
Faxon (1898, p. 681), quoting from a letter received from Dr. Chilton 
with regard to specimens obtained near Dunedin, observed that the speci- 
mens taken from small streams w'ere of very small size, though sexually 
mature, and had few spines, while those taken from a reservoir formed 
by damming up one of the small streams attained a length of 158 mm. 
and wer(‘ heavily tubcrculated. This is also the eas«‘ with the specimens 
I hav(‘ used, and it seems that fairly dec] . slow-moving watei’s provide 
the best conditions for their growth. 

A similar exam]>le of tin* connection between the size of an animal and 
tlie volume of water in which it lives appears in Semper’s volume on 
“Animal Life" (1899, pp. 160-61) in the Triter national Scientihe Series, 
which contains an account of two series of experim'mtR connected with 
the growth of a gastropod mollusc - — Limnaea stagmlis—livinfi in different 
volumes of water, but otherwise in equally favfmrable conditions for gi'owth. 
The results were that “ the smaller the volume of water which fell to the 
share of each animal, the shorter its shell remained." 

The ahundanc<‘ of crayfish in special localities suggests that it would 
be possible to breed the animals for use as articles of food, for they are 
said to be excellent eating ; but it would be necessary, before this could 
be done successfully, to ascertain the number of years they require to grow 
to a full size, as well as t.o obtain more definite information with regard 
to their breeding and life-history. The frequent floods to which so many 
of our rivers are subject are the cause of the destruction of large numbers 
of crayfish, which may be washed out of the small streams into the deep 
rapid rivers. A correspondent from Southland has stated ttat he has 
seen hundreds washed up on the lower beaches of the large rivers after a 
flood. It is also evident- that, in common with other members of our native 
fresh-water fauna, the crayfi.sh are being destroyed by eels and the introduced 
fishes. Trout have been caught with partly digested crayfish in their 
stomachs, and it is probable that the restriction of crayfish to such places 
as cannot be inhabited by these fish is only a matter of time. 

(B.) Food. 

8omc specimens weie kept for a time in large glass battery-jars, into 
which was thrown a certain amount of river-weed, mainly for the agration 
of the water. The crayfish were never actually seen eating any of this, 
but at evening it was noted tliat the bottom of the jar was quite clean, 
while in the morning there would be seen lying around chopped-up pieces 
of the plant. Small worms or pieces of meat placed in the jar were in- 
variably left untouched, though crayfish are often caught by using meat as 
bait. An examination of the contents of the stomach of several individuals 
showed the presence of the roots and stems of plants, pieces of such 
fresh-water algae as Sjnrogyra and Vancheria, together with broken frag- 
ments of the different kinds of small animals generally found amongst 
the river-weed. A fairly large piece of the flesh of some animal was 
found in the stomach of one individual. 
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(C.) Colour, 

The colour is usually a mottling of green and grey, which harmonizes 
well with the beds of streams ; some, however, are of a yellowish or a light- 
brown colour. Those taken from the ponds of the New Plymouth Public 
Gardens are almost black in colour, and this is no doubt correlated with the 
colour of the mud on the bottom of the ponds, which Mr. W. W. Smith, 
the curator, tells me is quite black. Some specimens from the Wanganui 
River were also very dark. 

It is an interesting fact that now and tli(‘n a ciayfish is met with that 
is of a bright-red colour, similar to that of a boiled lobster. 

Dr. Marion Newbigin (1898, pp. 117, 129), in her book “Colour in 
Nature,” divides the colours of Crantacea intf) two series, the first series 
containing the red lipochromes and a yellow pigment, while the second 
series contains soluble blue pigments. She further shows that there is 
reason to believe that “ when mixed with the yellow pigment, or with the 
red lipochrome, this blue pigment gives rise respectively to gi*een and brown 
colours ” (p. 129). 

A possible explanation, then, of the occuri'enee of red crayfish might 
be that the pigment representing the soluble blue scries is absent in these 
fonns. That the blue pigment is the less stable is seen in its disappearance 
when crayfish are boiled or placed in alcohol. In connection with this. Dr. 
Newbigin states that in the living animal “ the blue or cyanic series occur 
. . . in solution, while the rods occur in fixed anatomical elements— the 
chromatophores. ’ * 

(D,) Eggs, 

The fresh-water crayfish become sexually mature a considerable time 
before they attain to their full size. Several ovigerous females were ob- 
tained which were only 52*5 mm. in length ; but these were from the 
Kbandallah Stream, Wellington, from which no specimens greater than 
77 mm. were taken. Many of the ovigerous females, however, taken from 
other districts were not equal in size to the largest specimens from their 
district. As is to be expected, the number of eggs carried increases in 
proportion to the size of the crayfish. The accompanying table shows the 
number of eggs carried on some different- sized females :< — 


Length of 
Animal. 
Mm. 
52*5 
57-0 
66’0 
71 *0 
76*0 
90-0 
96-0 


Number 
of Eggb. 

23 

26 

56 

60 

72 

120 

160 


(E.) Difference noted between Males, Ordinary Feimles^ and Ovigerous 

Females. 

With regard to the relative width of the abdomen in males and females, 
I found that when trying to pick out the males from the females by lookiz^g 
at them from above I was as often wrong as right. Ovigerous females, 
however, could usually be detected. Below are given the average proper- 
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tion (“ total length -i- breadth of abdomen ”) for five ovigerous females, six 
females without eggs, and ten males, all collected around Wellington 

Males . . . . . . 4*96 

Females without eggs . . . . 5*03 

Ovigerous females . . . . 4*68 

It can be seen, then, that the females usually have an abdomen no 
broader than that of the males, but that when they are bearing eggs their 
abdomen is slightly broader. This is due not to any actual increase in size 
of the abdomen, but to its being slightly flattened, the pleura projecting 
outwards to a slight extent. 

(F.) Relative Ahundatice oj Males and Females. 

The males and females seem to be present in fairly equal numbers. Of 
those I have examined, fifty-eight are males and forty-three females; but 
large collections from the different localities will be necessary before any 
significance can be attached to these numbers. In comparing the relative 
sizes of the males and females it was noticed that in specimens from the 
different localities the male was more frequently the larger. It is to be 
noted, further, that the largest specimens obtained were three males from 
Dunedin. Further information, however, is required on this point also. 


Diagnoses of the Species of Paranefhbops. 

CenuB Paranephrops White. 

Paranephrops White, Gray’s Zoolog. Miscell., No. 2, p. 79, 1842. 
Type : Paranephrops planifrons White. 

Paranephrops planifrons White. 

Paranephrops planijrons White, Gray’s Zoolog. Miscell., Ng. 2, p. 79, 
1842. P. temiicornis Dana, Crust., Classif. and Geograp. Distrib., 
p, 1433, 1853, P, planijrons Filhol, Institut de France, iii, 
2nd part, No. 1, p. 429, 1885 ; Chilton, Trans. N.Z. Inst., vol. 21, 
pp. 242-49, pi. X, figs. 1-3, 1889 ; Faxon, Proc. U.8. Nat. Mus., 
vol. 20, p. 678, 1898 (with references); Chilton, Trans. N.Z. Inst., 
vol. 32, p. 14, 1900. P, seiosus Lenz, Zool. Jahrb., vol. 14, 
p. 441, 1901. 

Carapace nearly cylindrical, of the same width throughout whole length 
of the branchiostegites, smooth, or with small tubercles or spines on the 
sides. Rostrum elongate, triangular, somewhat depressed, margins raised 
and usually with 4 teeth on each side, under-surfece keeled and usually 
with 2 teeth. Basal scale of antenna long and narrow, tapering*^from 
posterior third, with further abrupt narrowing near the end, reaching as far 
as or beyond extremities of rostrum and penduncle of antenna. Median 
keel on the carapace extending from the cervical groove to the level of the 
anterior of the post-orbital spines. Chelae long and narrow, propod more 
than three times as long as broad, whole appendage densely spined, with 
spines arranged in rows on the propod, inner margin of propod armed with 
2 rows of spines, hails few or absent. Pleura of abdominal segments rather 
pointed at the infero-posterior angle, anterior edge longer and more convex 
than the posterior, and fringed with setae, posterior edge sinuous and 
scarcely curving forward. 
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Size.— From 49 mm. to 125 mm. 

U(U ). — StreaniK in North Island, and northern and western part of South 
Island, D’Frville. and Kapiti Islands. 

Paranephrops zealandicus (White). 

Astacus zeahndicifd WTiite, Proc. Zool. Soe., London, pt. 15, p. 123, 
1847. Paranephrops zealandicus Filhol, Institut de France, iii, 
2nd part, No. 1, p. 429, 1885. P. neo-zelanicus Chilton (in part), 
Trans. N;Z. Inst., vol. 21, p. 249, 1889. P. zealandicus Faxon, 
Proc. U.S. Nat. Mus., vol. 20, p. 680, 1898 (with references) ; 
Chilton, Trans. N.Z. IiLst., vol. 32. p. 15, 1900. 

(^.ephalothorax cylindrical ; carapace nearly smooth in small specimens, 
blit in larger forms with rounded tubercles on the branchiostegite, along 
the cervical groove, and on the gastric area ; a median carina runs over 
the gastric area, ceasing abreast of the anterior of the post-orbital spines : 
rostrum one-eighth as long as the body, and more than half as broad as 
long, slightly depressed, the edge thickened, with usually 5 small denticula- 
tioi\s on each side ; under-surface eithci* unarmed or with 2 small spines. 
No median keel on the upper surface of the rostrum. Basal scale of antenna 
short and broad, tapering from half-way and projecting not quite as far 
as the peduncle. Ohelae shorter and broader than in P. phnifrons ; propod 
two and a half times as long as broad, hand provided with spines on out(‘r 
and inner margins, with rounded tubercles on the upper and lowt^r surfaces, 
hidden by dense tufts of fine silky hair, arranged in longitudinal rows ; 
inner margin of propod has only one row of spines. 

Size.— M mm. to 130 mm. 

Hah. —Streams in South Canterbury, Otago, and Stewart Island. 
Paranephrops setosus Hutton. 

Paramphrops setosus Hutton, Ann. Mag. Nat. Hist., 4th ser., xii, 
p. 402, 1873. Astacoid.es tridentatus Wood-Mason, Proc. Asiatic 
Soc. Bengal, 1876, p. 4. A. zealandicus Wood-Mason, Ann. Mag. 
Nat. Hist., 4th ser., xviii, p. 306, 1876; Filhol. Institut de France, 
iii. 2nd part, No. 1, p. 429, 1886. Paramphrops neo^zelanicus 
('hilton (in part), Trans. N.Z. Inst., vol. 21, pp. 246-49, pi. x, 
figs, la, 1889. P. setosus Faxon, Proc. U.S. Nat. Mus., vol. 20, 
p. 681, 1898 (with references) ; Chilton, Trans. N.Z. Inst., vol. 32, 
p. 16, 1900. 

(Carapace oval, bulging behind the cervical groove, armed with distinct, 
forwardly directed, sharp spines along the cervical groove, and on thf» 
branchiostegite and gastric area. A median carina runs over the gastric 
area, and is continued less distinctly over the rostrum. Kostrum one- 
sixth of the total length of the body and twice as long as broad, depressed, 
edges raised and arm(;d with usually 4 sharp, forwardly directed spines 
on each side, lower surface with a downwardly projecting median keel, 
auned with 1 or 2 spines. Basal scale of antenna longer than in 
P. zealandicus, tapering from the posterior third, projecting as far as or 
beyond peduncle. Chelae of the same proportions as in P. zealandicus, 
but with hairs less dense, and armed with prominent spines projecting 
above the hairs, but otherwise with the same arrangement as P. zealandicus. 

Size.Sf) mm. to 103 mm. 

tfoh.— Streams in North and I^entral Canterbury. 
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Table 1 . — Average Measurements of Specimens of Paranephropa planifrona 

from each Locality. 


Oolunm No. 


Specimen. 


Ross 

Grcymoiith . . 

Munjhison 

Aorere Rivei* 

Wakefield 

Brightwater 

Richmond 

D’Urville Island 

Pelorus River 

Kenepuru 

Spring Creek 

Ocean Bay . . 

Wellington . . 

Kapiti Island 

Masterton 

Wanganui 

New Plymouth 

Hawke’s Bay 

Napier 

Rotorua 

Rotoiti 

Puriri 

Manukau 


1. 

2 . 

3. 

4 . 

5. 

1 


% 

WD 

•tA 

bi ) 

f 

ft ' 

4> 

B 

Antennal Scale . 


ftpace Lei 

Breadth . 

J j 

s +1 

^ 1 
g.SJ 

a 

6. 

7. 

s 4 

1 

!l * 

1 3 

s 

11^ 

i-ij 

1 

ee 

if 

1 ^ 

s 


^ 1 

Mm . 

125 

i 

1-90 

1*80 

7*70 

14-4 

: ‘ 0 

8*8 

0*85 

90 

1 21 9 

2*29 

6*08 

; 4 4 

! 2 

1 

j 7*5 

0-98 

50-4 1 2-44 

1-74 

6*90 

| 4-6 - 4 -{ 

1 ■ o' 

'1 9*7 

0*73 

64 

i 2-19 

2*08 

6-60 

14*6 - 4 C 

7*3 

0*98 

j 1 

62 

1-94 

21 5 

6-60 

4-4 
> 1-5 

7*1 

0-89 

71 

2-11 

2-3.5 

6*10 

1 4 -- 4 

1 1*5 

7*0 

0-91 

90 

; 2*24 

2*12 

6*80 

1 4-4 

j 1 

7*7 

1*30 

62 

2-08 

2-70 

6-01 

i 6 - 4*6 

1 2*6 

5*4 

1-30 

65-5 

2*48 

1*79 

7*50 

6-6 

0 

9*3 

0*80 

49-6 

2-26 

1-66 

8*30 

6-8 

0 

9*7 

0*77 

89 

2-21 

2*80 

8*50 

4-4 

2 

6*5 

1*08 

83-7 

211 

2*10 

7*30 

4*6 - 4*5 

8*2 

0*90 

3 

58*7 

213 

1*95 

6*90 

6 * 6-4 

1 

8*4 

0*93 

7.6 

1*94 

2*30 

6*60 

4-4 

1 

8*0 

1*00 

49-2 

2-21 

2*37 

5*70 

4 — 4 

6*8 

1*07 

2 

88-6 

2-19 

2*60 

6*40 

4-4 

2 

7*0 1 

1 

1*14 

82-6 

2-08 

2*32 

6*30 

4-4 

1 

7*1 

1*00 

87 

2-02 

2*44 

5*90 

3*6 - 3*6 

6*1 

1*02 

1*00 

125 

1-91 

2*22 

6*02 

2 

4-4 

2 

5*1 

66-2 

2-02 

1*95 

6*62 

4-8*6 

7*7 

1*02 

0*96 

92-7 

1*98 

2*25 

6*30 

1 

4-4 

7*1 





'1*5 


65*2 

2*26 

2*00 

6*52 

3-8 

1 

6*7 

1*00 

77-5 1 

2*16 

2-07 

6*10 

3-3 

5*8 

M2 









• 
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Transactimi, 


Table 2. — ^Averag« Measurements of Specimens of P. setosus. 


Column No. 

1. 

2. i 

_*• I 

4. 

5. 

Antennal Scale. 


t 

M ! 

t . 


1 

& 

6. 

7. 

Speoimen. 


si 

S- A 
& 

<3 

s ! 

g.g.j 

B 

§ 4 

i.i 
^ 2 


1 

< 

1 m 1 

1 ^ 

E 

1 

fif 

1 

Baugiota 

Mm. 

86-6 

2-03 

1-90 

7*0 

4'6 -4 

1 

8-3 

0-98 

Waimakariri River 

79-7 

2-03 

2-16 

6*2 

5-5 > 6-5 

7-3 

1-03 

IB 

Styx River . . 

35 

2-2B 

2*03 

5-9 

4-^4 

6-3 

1-20 

Avon River . . 

109-1 

1-72 

2-07 

6-7 

4-4 

2 

7-6 

0-98 

Peel Forest . . 

78 

2-02 

1-92 

7-0 

4-4 -4*6 

1 

8*6 

0-91 

Winchester . . 

103 

1-95 

2-(X) 

6-0 


7-0 

0-99 

Table 3.—-Average Measurements 

of Specimens of P. zealandicvb. 

Column No. 

1. 

. 

2. 

3. 

4. 

6. 

Antennal Scale. 

Speoimen. 

1 

o 

1 *-■ 

S +1 

*3 1 

fl +1 

t> JS 

^ t 

d.g.S 

1 

GQ 

a 

e. 

•S A 

7. 

1 4 

t 

1 » 

1 

I 1 
1 

1 * 
1 ^ 

E 

1 

ft 

i j § 

^ i 

Tinwald 

Mm. 

138 

1-82 

1-70 

7-6 

6-5 

2 

8-8 

0-88 

Waimate 

Olenavy 

100 

100-7 

1-89 

1-94 

1-68 

1-71 

7- 6 

8- 1 

8-6 - 8-8 

8-8 

8-4 

0-86 

0-87 

” 1 
4-6-4 
0 

Oamaru 

59-7 

2-00 

1-54 

7-0 

6-6 

2 

7-8 

1-00 

Waitati 

64-B 

2-14 

1-79 

7-6 

B-6 

ir 

8-1 

0-96 

Dunedin 

120 

1-99 

1-86 

7-7 

6-4 

0 

9-2 

0-88 

Clifden 

ISO 

1-94 

1-84 

7-4 

5-4 

2 

8-7 

0-90 

Wyndham 

97-6 

1-98 

1-62 

7-6 

6-6 

1*2 

13 

0*78 
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Pig. 3. Paranephropa zaalandieua (White). Dunedin. 
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Art. XXXIIL— A Fresh-wain Crahy and its Distribution in Australia and 

New Zealand. 

By Charles Chilton, M.A., D.Sc., M.B., C.M., LL.D., F.L.S., Professor 
of Biology, Canterbury College, New Zealand. 

[Hexid before the Philosophical Institute of Canterlmry, 2ud November, 1914.] 

In a small collection of Crustacea made towards the end of 1913 by Mr. 
W. R. B. Oliver on Lord Howe and Norfolk Islands there is one specimen 
of a small fresh-water crab, Hymenosonta lacnslris (Chilton), which was 
obtained under a stone in a fresh-water stream on the top of Mount Gower, 
about 3,000 ft. above sea-level, in Lord Howe Island. 

This crab is already known from some northern partes of New Zealand, 
from Norfolk Island, and from localities in Victoria, and its occurrence 
in Lord Howe Island is therefore of considerable importance, and affords 
another link in the chain of evidence that w’ill finally lead to the explanation 
of its geographical distribution. A brief account of the liistory of this 
crab seems, therefore, desirable. 

It was described by myself in 1882 under the name Elanuma (?) Uwusfri.s, 
from Lake Takapuna (also called Pupuke), North Shore, Auckland. The 
waters in Lake Takapuna are fresh ; but as the lake is only a very 
short distance from the seashore, and there was no similar crab then 
known from other fresh waters in New Zealand, I did not for some time 
attach particular importance to its fresh-w^ater habitat, but considered it 
as being possibly a “ relict " form that liad only recently adapted itself 
to life in fresh water. A fuller knowledge of Lake Takapuna would, in 
itself, have shown that this view was erroneous, as will be seen from the 
account I give below ; but at that time little w^as known of the fauna of 
the lake. 

In the next year (1883), having obtained further specimens, I re- 
described the species and placed it under the genus Hyrnenosoma as defined 
by Haswell in his catalogue of the Australian Crustacea published in 1882. 

Nothing -more was added to our knowledge of this form till the year 
1901, when I received, through the kindness of Messrs. W. and R. M. Laing, 
specimens from fresh- water streams in Norfolk Island which appeared to 
me to be practically identical with the New Zealand species. About the 
same time Mr. 8. W. Fulton, of Melbourne, obtained specimens from Norfolk 
Island, and also from Lake Colac, Victoria, and these, together with a 
single specimen collected some years previously by Dr. T. S. Hall in tlie 
Moorabool River, Victoria, also appeared to belong to the same species. 

I sent New Zealand specimens to Mr. Fulton for comparison with those 
from the other localities, and, although he detected some slight local 
variations, he found that they were all so much alike that in the account 
published by himself and the late F. E. Grant in 1902,* he referred them 
all to Hymenosofnu lacustris (Chilton). 

About a year later Messrs. Lucas and Hodgkin, in their investigation 
of some of the fresh-water lakes of New Zealand, obtained one male and 
one female specimen from Lake Waikare, Auckland. These were after- 
wards submitted to me for examination, and in my report published in 
1906t were assigned to the same species, which was therefore evidently more 
wddely distributed in the northern part of New Zealand than I had oririnally 

♦ Proo. Roy. Soc. Victoria, vol. 16 (n.s.), p. 69. 
tP.Z.S., 1906, p. 702. 
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thought. Its area of distribution was afterwards still more extended by 
its discovery in the River Waipa, specimens having been sent to me from 
that locality by Mr. Cheeseman, and recorded by me in Trans. N.Z. Inst., 
1912, p. 12k 

To this must be added its occurrence in Lord Howe Island, as mentioned 
at the beginning of this paper. Mr. Oliver has, however, called my atten- 
tion to the fact that in 1889 Mr. R. Etheridge recorded a fresh-water crab 
in Lord Howe Island. In his account of “ The (-reneral Zoology of Lord 
Howe Island ” (Australian Museum. Memoir No. 2, p. 34) he says, By 
far the most important member of the Decapoda was Mr. Whitelegge's dis- 
covery of a fresh-water crab, plentifully distributed in the water-carrying 
gullies of the North Ridge, behind the Old Settlement, at a height of from 
200 ft. to 300 ft. above high-water mark. It is a species of Hytuenicus/* 
This crab is recorded in the list of species on p. 36 as '' liymenicus sp.” 
There can be little doubt that it is the same species as the single specimen 
obtained by Mr, Oliver- ?.c., Hyfnenosoma lactattru (Chilton). 

It will thus be seen that this crab, Hyinemsoim lacustrin, is known 
from three localities in the north of New Zealand, from Norfolk Island, 
Lord Howe Island, and from two localities in Victoria, Australia, and that 
it is therefore a fresh-water species widely distributed in localities now 
separated by broad tracts of ocean. 

Its true fresh- water character was not at first recognized owing to 
ignorance of the nature of Lake Takapuna, in which it was first found. 
This lake is situated very near to the sea, its eastern edge being not more 
than 200 ft, from the higLtide mark in Rangitoto Channel, w^hile its western 
edge is within 40(J yards of Waitemata Harbour ; the deepest part is stated 
to be 168 ft., which is about 100 ft. below the bottom of the neighbouring 
Rangitoto Channel. It was formerly thought that there might possibly be 
some connection between the lake and the neighbouring sea, and it was 
doubted whether there was not a substratum of sea-water in the lake at 
depths below that of •the channel. In 1899 Mr. J. A. Pond undertook the 
investigation of the waters of the lake, and the following facts, together 
with those already given, are taken from his paper publish^ in 1900.'*' He 
took samples of the water from the surface at various distances from the 
margin, and also one from the pump-well at the pumping-station which 
supplies the suburb of Devonport.. These samples were submitted to 
analysis, and yielded chlorine 2*87 gr. per gallon in each instance, while 
the total solids at 105® C. were 8*08 gr. per gallon from the lake and Devon- 
port samples, the pump- well 8*96 gr. per gallon. He also obtained samples 
from different depths- viz., 60 ft., 100 ft., 157 ft., 160 ft., and 163 ft. “ The 
results of analysis gave chloiine 2*87 gr. per gallon, equal to chloride of 
sodium 4*73 gr. in each sample, while the total of solids gave 8*68 gr. per 
gallon in each instance, the water from the bottom of the lake being de- 
canted from the precipitated matter. There^ is, therefore, not the slightest 
difference in these two factors of the waters at varying depths, and these 
agree with our analysis of samples taken at various periods.” 

Mr. Pond’s results show the Takapuna is a genuine fresh-watei* lake 
without any connection with the neighbouring sea. This character is also 
confirmed by the fauna of the lake, for Mr. H. Suter, to whom I applied 
for information, informs me that the general fauna of the lake is decidedly 


* Pond, J. A., **On the Percentage of Chlorine in Lake Takapuna/* Trans. N.Z. 

Inst., vol. 82, pp. 241, 242. 
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fresh-wnter, no marine or relict forme being known to him. Of fresh- 
water Mollusca he has collected the following : Patamopyrgus corolla Gould, 
Potamopyrgus corolla aalleana Fisher, laodora tabuUUa tnoesta H. Adams, 
Latia mritoides Gray, Corneocyclas novae-zdand,iae Prime, Diplodon menziesi 
depauperatiis Hutton ; the small fresh-water leech Glosaiphonia novae- 
zealandiae Bendy was discovered in the lake by Mr. Suter, and he has 
several times seen in it specimens of the fresh-water crayfish Paranephropa. 

It is therefore evident that this little crab is a genuine fresh-water 
species, and judging from its distribution it must be of very considerable 
antiquity. ()wing to the difficulties of its dispersal across wide tracts of 
sea by ordinary means, it seems almost certain that the localities ah which 
it is now found were formerly connected by land, though, of course, the 
land connections need not have been continuous throughout the whole 
length of its area of distribution at any one time. Nothing is yet known 
of the animaPs life-history. Presumably it has a free^swimming zoea stage, 
but even if this could reach the sea from the lakes and rivers in which the 
adults live it is difficult to imagine how it could cross the seas and ascend 
other fresh waters so as to account for its present distribution. In one 
female from Lake Takapuna there are about twenty zoeae lying free under 
the abdomen of the female. They are of rather a large size for such a 
small crab; the abdomen is still folded under the thorax, which is fully 
1 mm. in length, and they appear to have been only recently hatched from 
the eggs ; the appendages are short and do not look as if they could be of 
much use for locomotion, and it is possible that in this species, as in many 
fresh-water forms, the young are carried about by the female for a longer 
time than in the case of corresponding marine species. 

Its distribution is an important addition to the evidence showing con- 
nection between the north of New Zealand and lands lying farther north. 
A full explanation of the phenomena would involve discussion of the origin 
of the whole fauna and flora of New Zealand so far as the northern element 
is concerned, and this would be quite out of place in a paper such as this. 
It may, however, be desirable briefly to recapitulate what is known with 
regard to the distribution of other fresh-water Malacostracous Gruatacea 
from New Zealand. 

The New Zealand fresh- water crayfishes belong to the genus Paranephrops, 
which is confined to New 2iealand, its reported occurrence in Fiji being 
probably due to an error in the locality labels. Three species are usually 
recognized, of which the one generally known as the northern form, 
P. planifrons White, is found throughout the whole of the North Island, 
and also from the north-western and western portions of the South Island 
— i.e., the north of the great chain of mountains formed by the Southern 
Alps and their northern continuations. From the discussion of thejse species 
of crayfish as riven in Mr. Archey’s paper in this volume (p. 295) it will be seen 
that ^e Nor& Island species, Paranephropa planifrona (White), is composed 
of two or three varieties, one of which is found only to the north of the 
parallel of latitude passing through Tauranga, its area of distribution, 
therefore, corresponding fairly well with the New Zealand area in which the 
crab Hymmoaoma lacuatria is found. The fresh-water crayfish of Australia 
belong to different genera — viz., Aataoopaia, Ohaarapa^ and Paraohaerapa, 
(See Geoffrey Smith, “ The Fresh-water Crayfishes of Australia,*’ P.Z.S., 
1912, p. 144.) 

The smaU New Zealand fresh-water prawn, Xiphooaridina curviroatria 
(Heller), is found in practically all suitable fresh-water streams throughout 
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the whole of New Zealand, and also occurs in fresh waters at the Chatham 
Islands. It is not known from any part of Australia, but, curiously enough, 
appears to occur again in Assam, specimens from this locality being in the 
collections of the Indian Museum, and, according to Mr. 8. Kemp,* prov- 
ing to be indistinguishable from those obtained in New Zealand. On the 
other hand, the fresh-water prawn known in Australia as X. compreasa 
(De Haan) extends as far as Norfolk Island, and though it is placed by 
Bouvier in the same genus as X. ciirvirostris it differs markedly from that 
species in the character of the rostrum. X. campresaa is a species of wide 
distribution, and extends from Australia right up to Japan. 

The former northern extension of New Zealand which seems necessary 
to account for the distribution of the crab Hymenosoma lacustris seems 
also indicated by the range of the large land-shell Placostylua.'f a genus 
which is represented by two species in the north of New Zealand, and by 
others in Lord Howe Island, New Caledonia, New Guinea, Fiji Islands, 
New Hebrides, and Solomon Islands, and by the fact that the predominant 
earth-worms in the North Island belong to the subfamily Megasmlednas, 
which is characteristic of Australia and Tasmania, and is also represented 
in Norfolk Island. J 

1 append the following brief description : — 

H 3 rmenosoma lacustris (Chilton). 

Elanietia (?) Uwuatria Chilton, Trans. N.Z. Inst., vol. H, p. 172. 

Hymenosoma lacustris Chilton, l.c., vol. 44, p. 128 (with synonymy). 

The chief points in the description of this crab may be given as follows : — 

Carapace nearly circular, rather broader than long ; flat, naked, or with 
a few scattered hairs. Rostrum broad, strongly depressed, its upper surface 



Fxo. 1 . — Hffmsnosoma laeustris (Ohilton), tf . Drawn from Norfolk Island specimen. 

eonoave from side to side, extremity in form of an obtuse angle. Antero- 
lateral margins of the carapace with 2 obscure teeth. Cheliped of male 
small, propod only slightly broader than the carpus, hairy. Ambulatory 

* Kemp, S., Notee on Dteapoda in the Indian Museum, No. 4,*’ Records In dian 
Museum, vol. 7, p. 113. 

t Suter, Manual of the New Zealand MoOusca," p. 763. 

$ Benham, W. B., Trans. N.Z. Inst., vol. 37, p. 282, and vol. 35, p. 273. 
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legs somewhat densely covered with lone hairs, tarsi long, slender, com- 
pressed, densely haired. Last pair of legs somewhat shorter than the 
preceding. Abdomen of male of 5 joints subequal in length, 3rd rather 
narrower than the 1st and 2nd, 4th nearly as wide as the 3rd, last broadly 
rounded at the end ; margin fringed with very short hairs, some longer 
ones being scattered on tlie surface. Abdomen of female with slight median 
ridge along its whole length. 

Fulton and Grant have pointed out that the specimens from different 
localities differ slightly as to the prominence of the obscure teeth on the 
margin of the carapace, tlie hairiness of its surface, and the small teeth or 
tubercles on the wrist and hand of the cheliped of the male. These features 
were, however, found not to be (constant, and 1 agree with them in con- 
sidering all the forms as belonging to one species. Even if it should be 
necessary for systematic purposes to distinguish local varieties, it would not 
affect the importance of the fact that the same fresh- watej* crab is found 
in several lands ih»w widely separated by sea. 


Art. XXXIV. The New Zealand Speem of the Amphipodan Genus 

Elasmopus. 

By Charles (Jhilton, M.A., D.Sc., M.B., C.M., LL.D., F.L.S., Professor 
of Biology, Canterbury College, Now Zealand. 

[Reftd before ihe Philosophical Institute, of Canterbury, 2nd hecembeTf 10H.\ 

In “ Das Tierreich ” Amphipoda Gawfnaridea Mr. Stebbing describes nine 
accepted species of the genus Elasmopus and four doubtful ones. Of these, 
two are recorded as having been found in New Zealand seas viz., E. sub- 
carinatus (Haswell) and E, tnridis (Haswell) — both of which were also known 
from Australia, and were originally described in 1879 from Australian speci- 
mens. In the case of the first species, which had been redescribed by Mr. 
G. M. Thomson in 1882 under the name of Maera petrieiy 1 pointed out many 
years ago that there were two forms of male apparently both belonging to 
this specues, but no fuller investigation of the matter has yet been made, 
although in the meantime the species has been recorded from the shores 
of Ceylon and other places in the Indian Ocean. In the endeavour to work 
out an Australian species of Elasmopus I have been led to look into the New 
Zealand species, axid the following notes are the result. 

The genus appears to be closely allied to Maera, and in some cases it 
will probably be difficult to decide in which of the two genera a particular 
species should be placed. The species E. suhoarimtus and those allied 
to it appear to be distinguishable from Maera by the small accessory 
flagellum, the robust peraeopoda, and by the third uropod not reaching 
far beyond the others. 

I have not included Maera viridis (Haswell), which Stebbing has placed 
under Elasmopus, as it differs in several respects from the other species, 
and appears to me to be very close to Maera xnaequipes (A. Costa) and best 
left under Maera. 
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So far as the New Zealand forms are concerned, the characters which 
seem most useful for distinguishing the species are whether the pleon is 
carinated or not, the character of the carination when present, and the 
shape of the second gnathopods in the male. The second ^athopoda are 
usually much more largely developed in the males than in the females, 
and their distinctive characters appear to be attained only in fully deve> 
lo^ed males, so that the particular form of gnathopoda may vary consider- 
ably owing to the age and development of the animal ; and from what 
lias been stated below it seems probable that in one species there are two 
forms of gnathopoda in the adult males, apparently similar to what has been 
described by Mrs. E. W. Sexton in the case of Jassa falcata (Montagu). 
In these cases it is, of course, difficult to decide whether we are dealing 
with one species with two forms of male, or with two different species in 
which the females are practically indistinguishable although the males are 
different. In the following list I have treated the forms as belonging to 
separate species, except in the one case whore the differences between the 
males are confined to tlie second gnathopoda. 

Elasmopus subcarinatus (Haswell). Figs. 1-6. 

Megatnoera suhcarituUus Haswell, 1879, p. 335, pi. 21, fig. 4. Moera 
petriei G. M. Thomson, 1882, p. 236, pi. 18, fig. 3; Chilton, 1883, 
p. 82, pi. 2, fig. 4a. Moera suhcarinata Chilton, 1884, p. 230; 
1884a, p. 1039 ; and 1885, p. 368. Elasmopus suhoarinatu/t 
Stebbing, 1906, p. 441 (with synonymy); 1910a, pp. 602 and 
643; 1910b, p. 467: Walker, 1904, p. 275, pi. 5, fig. 34; 1909, 
p. 335. 

The history of this species is briefly as follows : It was described in 
1879 by Haswell from specimens obtained at Port Jackson, where it. is 
common. He described only the male, and says the pleon is “ dorsally 
carinate, the carina projecting posteriorly in the form of a compressed tooth,” 
though it is really bicarinate, each carina ending in a tooth. In 1882 Thom- 
son independently described the species under the name Moera petriei from 
two specimens from Stewart Island, New Zealand, correctly describing the 
'' fourth segment of the pleon produced into two acute spines [teeth] 
on its postero-dorsal border ” ; his description applies to the male only. 
Shortly afterwards I obtained specimens in Lyttelton Harbour that I 
identified with Maera petriei Thomson, and in 1883 1 described and figured 
the second gnathopod of the female, and at the same time pointed out that 
the males ^om Lyttelton differed from the description given by Thomson 
in the shape and hairiness of the second gnathopc^. A little later 1 col- 
lected in Port Jackson specimens that 1 had no hesitation in identifying 
wil^ Megamoera stiboonnoto Haswell, the type of which came from that 
locality. The females were quite like those from Lyttelton which I had 
assigned to Moera petriei^ and the males agreed with the description givai 
by Thomson, thus differing slightly from those I had obtained at Lyttelton. 
Accordingly I united the two species, and drew attention to the fact that 
there appeared to be two forms of the male (1884a, p. 1039, and 1885, p. 368). 
The ‘^Challenger” Expedition obtained two specimens from Station 168, 
off New Zealand, and in 1888 Hr. Stebbing, after oompariw these with 
specimens of Mfiera petriei sent by me from Lyttelton and wi& Thomson’s 
description, withdrew the if^eoifio name perBetoeus^ under which be had 
commenoed to describe them as a new species, and assigned the “ Challenger ” 
II— TrsDs. 
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speoimens to Hasweire species, accepting the view that the males presented 
some variety of form in the second gnathopoda. The form described and 
figured by him closely corresponds with that of my Port Jackson specimens. 
He placed the species under the genus Elasmopus Costa. 

In 1901 Walker referred specimens from Ceylon to Elasmopus snih 
carinaiuH (Harwell), drawing attention to differences among them in 
the second gnathopoda of the male, all of them having the hind margin 
densely setose, but none being quite like the one figured by Stebbing in the 
Challenger Report. In 1909 he assigned specimens from Cargados, in 
the Indian Ocean, to the same species; in these he says the wrist and hand 
of the second gnathopoda of the male '' have an inflated appearance, and 
are almost naked. It appears to be the form described by Chilton (Proc. 
Linn. Soc. N.S.W., vol. ix, part 4) under Moera peXriei, which he unites 
with this species ; it is probably a condition of immaturity.” In 1910 
Stebbing recorded the species from Cape C'olony, and says that a small 
male has the second gnathopod agreeing with that described and figured 
by Walker in 1904 from a ( -eylon specimen. 

If the specimens from these different localities are all rightly referred to 
EUmmopus sH}}carin4jUm, the species is a widely distributed one in Indian 
and Southern Oceans, and presents c.onsiderable differences in the form of 
the second gnathopoda of the male. I have never felt quite certain whether 
these differences were merely stages of growth in the development of the 
mature form, or whether we were dealing with a species with dimorphic 
males, or, again, with two different species with similar females but different 
males. Caution is necessary in coming to a conclusion, for there are other 
closely allied species of Elasmopus with male gnathopoda not unlike tbe 
setose form described by Thomson, Btebbing, and Walker; thus New Zealand 
specimens that I at first sight thought belonged here prove to differ also 
in the carination of the pleon, and to belong to the species E. mglectm^ 
described below. Nearly all the forms 1 have personally collected in 
New Zealand have the male gnathopoda like that described by me under 
Maera petriei — i.e., not densely fringed with long slender hairs. Thomson’s 
Btewart Island specimens, on the other hand, have the gnathopoda densely 
fringed, as in the Port Jackson and '' Challenger ” specimens, and T have 
a similar specimen from Moko Hinou ; so that the two forms do occur in 
New Zealand, and if Walker's identification of the Cargados specimen is 
correct the two forms also occur in the Indian Ocean, though they apparently 
have not been taken together. In the typical adult male second gnathopod 
as figured by Btebbing in the Challenger " Report the palm shows distinct 
teeth and the hind margin in densely setose ; in adult forms like this the 
posterior peraeopoda are particularly stout, and their terminal joints very 
setose. In younger specimens transitional stages in the development of these 
two characters are to be found, and the forms described by Walker, Btebbing, 
and Thomson are, I think, males of this form, some of them not yet fully 
developed, in which the teeth on the palm are less prominent, though the 
long slender setae are already present. In the gnathopod of the males de- 
scribed by me under Maera petriei the palm is differently toothed, and the 
long slender setae are entirely absent, though a few ordinary setae are present. 
This form occurs in specimens quite as large and apparently as fully deve- 
loped as those with the setose gnathopoda, and from their difference in shape 
it is, 1 think, impossible to look upon them as stages leading up to the fuUy 
dev^oped setose form. I consider them to be a different form of the male, 
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but, as in the carination of the pleon and in all other charaoters they are so 
closely similar, I consider them as belonging to the same species (Elasmopm 
subcarinatus). It is possible, as I pointed out in 1885, that the two forms 
are alternating forms of the male, the setose one assumed during the pairing 
season and the other during the periods between the pairing seasons — 
in this respect resembling the alternating forms described by Faxon in some 
species of Camharus. 1 suggest the setose form as the one assumed during 
the pairing season, because similar long slender setae are found as a dis- 
tinctive male character in many Amphipodu^ Isopoda, and other Crnstaceay 
and it is possible that the\' are sensory and of special use during the pairing 
season. This explanation would perhaps also account for the fact that all 
the males collected at am* one time appear to belong cither to one form or 
the other, and that tlie two are not taken together, though, of course, this 
and the fact that the non-setose form has not yet been recorded from 
Australia would be more easily accounted for on the supposition that we have 
two distinct species to deal with. However, Mrs. Sexton’s results, which 
prove that in Jassa fal vain (Montagu) two forms of male occur, (iianging at 
certain moults, indu(;e me to think that we have only one 8])e(ie8 here also. 

This species has been very fully d<‘scribed by Slelibitig in his report on 
the '' (iiulleiiger " Amphipoda, and the following brief description, based 
upon his shorter diagnosis in “ Das Tierreich,” Gatutharidm, will be suffi- 
cient lie re. 

Specific Diagnosis, 

Female with fourth pleoii segment bic'ariuatc behind the di^rsalylepression, 
cadi Carina ending in an acute tooth ; third pleon segment with jiostero- 
hiteral corner acukiy jiroduced. First antennae (iongute,^ sometimes as 
long us the body, first joint about as long as the second but stouter and 



Flo. \ .’^Elasmopus subcarintUus, male. Terminal portion of pleon 
with uropoda and telson. 


bearing stout setae on the lower margin, third joint half as long "as the 
second, flagellum longer than the peduncle, markedly setose, accessory 
flagellum well developed with six joints or less. Second antennae not much 
longer than the pedimcle of the first, ultimate joint of peduncle shorter 
than the penultimate, flagellum shorter than peduncle. ^ S ?^l 
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Fxo. 2,'^Bl(Umapu$ mtbearimUuB, Fint gnathopod. 

Fio. S.^FkwmopiM Mubearinaiut, male* form 1. Seoond gnathopod of 
folfy developed mide. 

Fiq. ^,^Ekumopu§ suhoarinaiui, male* form 1. Seoond gnathopod of 
immature male. 
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Mandible with tliird joint of palp slender, its hind margin straight, 
front margin sparsely setose, not pectinate. First gnathopoda setose ; 
ischium ending acutely ; carpus not much shorter than propod, with nume 
rous tufts of slender setae on its inferior margin and lower surface ; propod 
oblong with palm Slightly oblique, inner surface bearing a well-marked 
oblique comb-like row of short, stout setae increasing in length towards the 
distal end of the row and numerous transverse rows or tufts on the hind 
margin and adjoining inner surface, also three similar transverse rows on 
the distal half of the anterior border, the third being at the base of the 
dactyl. Second gnathopoda similar in general form to the first, but larger ; 
carpus longer than broad, fully half as long as the propod, both with 
numerous tufts of setae arranged on the whole as in the first gnathopod but 
without the charactertistic comb-like row on the inner surface of the propod. 

Peraeopoda rather stout, basal joint rounded-oblong and well expanded, 
posterior margin simply serrate. Telson about as long as peduncle of third 
uropod, each lobe bearing three or four long setae at extremity and having 
the outer angle acutely produced. 

Mah differing from female in the second gnatho- 
poda and the peraeopoda. The peraeopoda, espe- 
cially the fifth, are stouter and more setose, but 
the posterior margin of the basal joints i.s only 
slightly serrate with long fiat serrations ; merus, 
carpus, and propod broadened and densely setose. 

In the gnathopoda there are two forms. In form 1 
the basal and ischial joints have the outer margins 
produced into a thin flat flange, especially at the 
distal end, and the anterior surface hollowed to 
received the greatly enlarged propod when it is bent 
back on them ; ischium produced distally into an 
acute point ; carpus very short, cup-shapod, its 
posterior border forming a densely setose lobe ; 
propod very large, bi'oader than the carpus, fringed 
behind with long slender setae partially arranged in 


Fio. 5 . — BUumopus eubcarineUus, male, form 2. Seoond gnathopod. 

Fio. ^,’-^Elamopus eubcarinaiutt. Fifth peraeopod. 

transverse rows, palm in fully developed individuals with a broad spinulose 
process near the finger-hinge follow^ by a deep cavity, a strong tooth, a 
feeble oblique 'emargination, and a defining denticle ; dactyl stout, strongly 
bez^, minutely dentate near the base, with a la^e trian^lar i^rooess 
^poiute the central pidmar tooth, apex suWute reaching the pwnar dentiole* 
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Form 2 is similar to form I except in the propod and dactyl. The propod 
is quite devoid of long slender setAe, and has only a few small tufts of setae 
of the usual kind on the ])o8terior margin ; the palm bears three prominent 
teeth, between which are some smaller denticles, with a few scattered setae ; 
dactyl broad with bluntly rounded apex, its inner niargin slightly uneven 
but without denticles or processes. 

(^olour whitish. 

Length, up to 15 mm. 

Distribution . — Shores of New Zealand, Australia, (’eylon, South Africa, 
and Indian Ocean. Usually found at or below low>water mark. 

In New Zealand this species oct uis at moderate depths in all suitable 
localities from the Three Kings to Htewart Island. I recently obtained it 
with the dredge at a depth of 60 fatlnuns at the Three Kings and nt another 
station about half-way between the Three Kings and (‘ape Maria van Diemen. 

Remarks. Immature males are more like the females, tlje characters of 
the gnuthopoda and the bioadened setose peraepoda being fully acquired 
only in adult males. In immature specimens of form 1 the propod of the 
second gnatliopod may be densely haired, but the t/ceth and processes on 
the palm much less developed or even absent, and the dactyl wMthont the 
denticles and process. 

In addition to New Zealand Hpecimens, I have been able to examine 
others fiom Sydru'V Harbour (collected by myself in 1884) ; from 8t. Vincent 
Gulf, South Australia (S. W. Fulton) ; and from Tasmania and Bass Strait 
(F.LS. Endeavour "). In all of these the maleji are of form 1. The 
“ Endeavour specimens are a little more slender than some of the others, 
and rather more setose, bearing a few long scattered setae on the dorsal 
surface of the peraeon and pleon. In the Sydney and New Zealand speci- 
mens the setae on the dorsal are scanty and small. 

Elasmopus neglectus sp. nov. Figs. 7-10. 

Maie . — Third pleon segment with postero-lateral corner acutely pro- 
duced ; fourth segment with a single dorsal carina, ending posteriorly in 



Fio. 7.--Ii!lasmopu8 negleotus, male. Terminal portion of pleon, with uropoda and tolnon. 

an aoute point. Mandible with third joint of palp slender, its hind margin 
slightly convex, front margin pectinate. First gnathopod with side-plate 
produced anteriorly into a rounded lobe, the terminal joints densely setose 
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as ixilE. sitbcarinatus. Second gnathopod very large, ischium ending acutely, 
carpus] short cup-shaped with densely setose posterior lobe, propod very 



Fio. a.^Ekumopus negkdus^ male. Firnt gnathopod. 
Fio. 9»-^Ela9miint« negkeius, male. Seo3nd gnathopod. 
Pto. 10.-— negleeiwi, male. Fifth peraeopod. 


large, broadest proximally narrowing towards the distal end, palm long 
obUque not defined and with only a poorly marked spinose lobe near the 
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finger-hinge, whole lower margin and greater part of the propod densely 
jEringed witli long slender setae mostly arranged in transverse tufts and 
rows ; dactyl stout, its inner margin smooth, with a broad triangular process 
towards the subacute apex. Peraeopoda stout and broad and very densely 
setose, especially the fifth, posterior margin of basal joint regularly pectinate 
the pectinations longest towards proximal end. 

In other characters closely resembling E. snbcariiMius, 

Female. Fourth segment of pleon with single dorsal carina as in the 
male. First gnathopod similar to that of male, hut with side-plate not 
appreciably produced anteriorly. Set^ond gnathopod considerably larger 
than the first but similar in general shape, morus ending acutely, carpus 
about one-third as long as propod, which is only slightly broader than 
carpus, whole propod densely setose, the long setae being arranged in 
transverse tufts and rows, other long slender setae are present apparently 
similar to tliose found in the male, palm very oblique defined by 
one or two stout spinules and with a small spinose process near the 
finger-hinge ; dactyl normal, its inner margin smooth and without pro- 
tuberance, apex acute. Peraeopoda with posterior margin of basal joints 
simply serrate. 

Colour whitish. 

Length, up to 15 mm. 

Difitrihutiou.- Blueskin Bay, Otago (0. M. Thomson) : Moko Hinoii 
((’. R. Gow). Probably widely distributed on New Zealand coasts. 

Retnarks. The description of the second gnathopod of the female is 
taken from an ovigerous specimen. It is interesting to note that it shows 
more resemblance to the cojTesponding appendage in the male than is the 
case in E. subcarinatus. The special characters of the second gnathopods 
and the peraepods in the males are fully marked -only in mature specimens ; 
immature males are more like the females. 


Elasmopus bollonsi sp. nov. Figs. 11, 12. 

Male.— Third segment of pleon with posterior corner rectangular, not 
produced, lower portion of posterior margin with small serrations. Fourth 
segment of pleon smooth and without dorsal carina. First antenna 
elongate, second antenna with peduncle shorter than that of first, both 
with numerous long setae and in general resembling the antennae of 
E. subcarimtUB. Mandible with third joint of palp not very slender, hind 
margin convex, front margin pectinate. First gnathopod shorter than in 
E. suboa imtuB and much less setose but with the oblique pectinate row 
on the inner surface of the propod and with the other setae arranged on 
the whole as in that species, basal joint stbut, merus not ending acutely, 
carpus as long as the ovate propod. Second gnathopoda unequal, the 
right one similar to the first but larger, propod nearly twice as long as 
carpus, setae norma}, left gxiathopod with basal joint, ischium, and merus 
all snudl, carpus t mall triangular fitting into the outline of the propod 
which is very large, longer than the rest of the appendage, and abnormally 
shaped forming with the dactyl an irregular oval, setae few short and 
scattered, anterior margin sinuous, jpalm oblique defined by a bluntly 
rounded lobe and forming a depression on the inner side of the propod, 
near the finger-hinge is a small flat-topped tooth followed by a larger one 
of similar shape and than a low convex swelling, dactyl broad with blunt 
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oxtvemity. Peraepoda fairly stout, with long setae, posterior border of 
i)asal joint serrate. Third uropoda short, not much longer than the telson. 




Fio. 11 . — Ekumopus bolhtm, male. Ri^ht second gnathopod, Heen from inner Hide. 

Fio. 12. — Bkumojnm boHoMi, male Left second gnathopod, seen from inner side. (The 
teeth on the palm are concealed by the dactyl.) 

Female resembling the male, except in the second gnathopod*, wliioh are 
of normal form. 

Colour whitish. 

Length of male, 8 mm. 

HobUoU , — ^Dredged off the Three Kings Islands, north of New Zealand, 
at a depth of 60 fathoms 



830 Tramaetiona, 

Remarks . — This specimen was obtained when the present paper was 
almost completed. 1 have only one male and two small female specimens, 
and have not had time to make a full examination of them. It appears 
to be a true Elastnopvs, coming fairly close to the three species described 
above, but readily distinguished from them by the absence of carination 
on the fourth pleon segment and by the very peculiar left second gnathopod 
in the ma'e. 
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Art. XXXV. — lioles from the CatUerbury College MomUain Bidogioal 

Station^ Cass. 

IJo. 1 . — Introduction and General Desoription of Station. 

By Charles Chilton, M.A., D.Sc.. M.B., C.M., LL.D., F.L.S., Professor 
of Biology, Canterbury College, New Zealand. 

{Rtnd before the Philosophical hvsiitute of Canterburyt 2nd December^ 1014^] 

PlatoM V, VT. 

The time when it was thought that the work of the university both in 
teaching and in research could bo adequately carried out within the four 
walls of a lecture-room has long since pass^. For science subjects, and 
especially for those generally known as the natural sciences /.c., zoology, 
botany, and geology the work has already extended far beyond the uni- 
versity buildings, and, in addition to the ordinary laboratories, advantage 
has been taken of excursions to points of interest for the particular science 
concerned. Gradually, liowever, it has been found that such short visits 
are insufficient for the full prosecution of many lines of research, and that 
even for teaching purposes it is desirable to have stations situated far from 
the ordinary university buildings, at places where the animals, or plants, 
or rocks can be readily studied under the iictual (ionditions in which they 
occur in nature. Some of these biological stations were originally established 
independently of any university, as, for example, the first one at Naples, 
and for a time they were confined almost entirely to marine biological 
stations, and these still form tlie great majority. The advantages of such 
stations to the universities were, however, soon appreciated, and most of the 
leading universities now either liavo biological stations of their own or have 
made arrangements to secure accommodation whenever it may be required 
for their students at stations controlled by other authorities. 

Soon, too, stations other than marine began to be established ; one 
of the first of these, perhaps, was the pioneer fresh-water station, esta- 
blished by Professor Zacharias at Plon, in East Holstein, Germany. 
Mountain stations, more particularly designed for the study of alpine plants 
and the comparison of them with those of the lowlands, have also been 
established by the Universities of Munich, Zurich, and many others ; while 
in America, in addition to mountain stations, there is at least one special 
station for the study of the botanical and other features presented by a 
desert locality. 

The credit of first suggesting a mountain biological station in connection 
witli Canterbury College is due to Dr. L. ('ookayne, F.K.B. From his 
residence for a time on the West Coast Hoad on the borders of Westland, 
and from his frequent visits to these mountainous and alpine regions, the 
facilities that they offered for extending the work and the research connected 
with the biological laboratory impressed itself upon him, and in the year 
iy08 he suggested to the Board of Governors of the College the desirability 
of resemng an area as a botanical reserve, and erecting on it a suitable 
building for the accommodation of students and others engaged in natural- 
history research. 

At first he suggested a locality on the Craigiebum Run, one of the 
educational reserves belonging to the College, about a mile tmd a half from 
the railway-station that then existed near the railway-bridge across the 
Broken River. The suggestion for a biological station was strongly sup- 
ported by myself, to whom it was referred by the Board of Governors, and 



352 


Tramtactiom, 


it also received very cordial approval from the Board. Before anything 
definite was done, however, the railway was extended considerably beyond 
Broken River and the temporary station was removed, and early in 1910, 
on the suggestion of Mr. R. Speight, now Curator of the Cunterlury Museum, 
who was well actpiainted with the neighbourhood in question, it was thought 



Map of South Iblakd of Nkw Zealand, showing Position op thk (.’AKTFBBrRv 
CoLLXOB Mountain Biological Station. (Prepared by Mr. W. F. RobiiiKon.) 


that it would be better to select an area farther along the railway, nearer 
the Cass River and railway-station. Accordingly, in 1910, the district was 
visited by Mr. C. H. Opie (member of the Board of Governors), Mr. G. H. 
Mason (Registrar), Mr. R. Speight, and myself, and we were fortunate in 
finding an area on the Grasmere Run, another educational reserve in the 
possession of the College, quite close to the Cass Station, which included 
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two or three patches of beech forest, a rocky knoll, hill slopes, a creek and 
swamp, and also a portion of a large shingle-fan now well covered with 
vegetation. On our recommendation the governing body of the College, 
with great liberality, arranged for the reservation of an area of approxi- 
mately 200 acres to include these features, and also set apart a sum of £200 
for the erection of the necessary building. In due time plans and speci- 
fications were drawn up, and the building was erected under the super- 
intendence of the officers of the Public Works Department, who were then 
engaged in forming the railway between the Cass Station and the foot of 
Arthur s Pass. The building was completed towards the end of 1912, and 
has since been fitted up with the necessary furniture and equipment, and 
at the beginning of 1914 was first definitely used for the purpose for which 
it was erected. During this year I visited it and spent some time at 
it on several occasions, sometimes with students, and sometimes without, 
and it is now completely ready for use in connection with the work of the 
biological laboratory. 

The boundaries of the botanical reserve at the station have not yet been 
actually defined and surveyed, but this will be done later, and a botanical 
map of the district prepared. In the meantime the following notes will 
perhaps be sufficient to give an idea of the station and of its suitability 
for the work for which it is intended. 

The reserve is situated quite close to the Cass Railway-station, the 
building being only about 200 yards from the station. The height above 
sea-level is 1 ,^5() ft. The area included in the reserve comprises a portion 
of a swamp with a fres])-water stream, a rocky knoll with hilly slopes, two 
or three small patches of beech forest in one of the valleys, and several 
fine native shrubberies in some of the gullies. There is also included the 
greater part of a large shingle-fan about a mile and a half across and a mile 
wide, formed by the detritus from a neighbouring mountain known locally 
as the Sugarloaf ; and access is provided to Lake Sarah, one of the 
numerous mountain lakes in the district, Lake Sarah itself being only a 
mile and a half from the station. 

The shingle-fan is an old one, and is now well covered with vegetation 
of the usual tussock-meadow formation, containing among the tussocks a 
very large variety of cushion plants, such as Sderanthue biflorus, various 
species of Raoidia, cushion forms of Oarmichadia^ Coproema, ko. The 
cushion plants are very abundant both on the shingle-fan and in the 
neighbouring river-beds ; two of the most striking of them are perhaps 
two species of Coprosma^ C. repens and C. Pelrieit both forming extensive 
mats on the surface, which in autumn are thickly studded with the large 
translucent berries, port-wine-eoloured in the first, pale blue in the second. 
Observations and experiments on these cushion plants open up a fascinating 
line of study for the ecologist. 

Quite near to the building are many large plants of the ** wild-irishman 
(Discaria toumatou), which has alre^y become well known through Dr. 
Cockayne’s classic experiment, proving that the spines on it are not de- 
veloped if the plant is grown m a moist, damp, still atmosphere. The 
peculiar umbelliferous plant Aoipk^a sguarrosa is also abundant, and there 
IB a large variety of shrubs belonging to the ^era Aristatelia, Corokia, 
Coprosma^ Hymenamthera, In the autumn we berries on these attract 
the visits of numerous native and introduced birds. 

The flora of Lake Sarah and of its shores is well worthy of being fully 
investigated. In the lake is an abundance of laoetes, PUvla/iM, Poianwgeion, 
and a Nitella which grows in the deeper waters of the lake at some little 
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difitanoo from the margin. Besides the old shingle>fan on wliich the station 
building is erected, there are at short distances in the neighbourhood various 
other fans of different ages, some only recently formed and still quite bare, 
others in different stages of being covered with vegetation. Near by, also, 
are the large river-beds of the Cass and the Waimakariri Rivers, affording 
ample opportunity for investigation of their peculiar vegetation. Severid 
mountains from 3,000 ft. to 5,000 ft. high are accessible at short distances 
from the station, while a little farther off are many others of greater 
height with their summits almost constantly snow-clad. On these moun 
tains are numerous “ shingle-slips,” with their characteristic vegetation. 
Arthur’s Pass, with its rich profusion of alpine plants, can be readily 
reached by a short train journey, and its vegetation could be studied 
with the greatest ease, using the Mountain Biological Station as the base. 
Across the Waimakariri River, only a few miles from the station, is the 
great Waimakariri National Park, with its extensive beech forests, steep 
valleys and snow-clad hills kept moist with the constant rainfall, and pro- 
viding a wonderful variety of mosses, liver-worts, and lichens. 

Altogether it will be seen that the mountain station at the ('ass pro- 
vides opportunity for a more varied and extensive study of different kinds 
of vegetation than is likely to be mot with in a similar area in any part 
of the world. 

The fauna of the district is less c^onspicuous, and appears to !»», little 
varied ; but, although they are not very prominent, there are numerous 
insects on the open country, and in the neighbouring bush a considerable 
variety of insects, spiders. Myriapods, and other invortebvata ; while Lake 
Sarah and the other lakes that are within easy reach will afford plenty 
of material for the study of their plankton forms. 

The whole of the reserve has been used as part of a sheep-run, sheep 
being still pastured on it, and in accordance with the usual custom the 
tussocks have been periodically burnt off in some areas. When portions 
of the reserve are fenced off and the tussocks allowed to grow undisturbed 
it will be possible to see how far the vegetation lias been affected by the 
treatment it has received in the past, and to make definite experiments 
as to the best methods of preserving the natural pasture of the runs or 
of improving it. A number of the introduced plants that usually spread 
rapidly in New Zealand have made their appearance on the shingle-fan 
and in the river-beds, but they are for the most part small and incon- 
spicuous, and fortunately no gorse, broom, or other obnoxious shrubs have 
as yet established themselves on the reserve. 

No definite records are yet available with regard to the meteorology 
of the Cass Station. It lies at an altitude of 1,850 ft. above sea-level, in 
one of the intermontane basins of Canterbury, and is surrounded at 
a distance of from three to six miles by several peaks rising to a height 
of 4,000 ft. to 5,000 ft. On the north and north-west, at no great distance, 
lie the mountains forming the main chain of the Southern Alps, separated 
from the station, however, by the broad valley of the Waimakariri ; to 
the south and south-east, beyond Castle Hill, Mount Torlesse, and other 
outliers of the main range, lie the extensive treeless plains of Canterbury 
at a oonsiderably greater distance. 

The air is bright and clear, and on fine days the solar radiation is very 
great, while at night cooling rapidly takes place, especially in those parts 
which lose the sun early in the shadow of the hills. Frosts are frequent 
practically throughout the summer : there was a sharp frost on the 8th 
March, 1915. The prevailing wind is from the north-west, which deposits 
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its moisture in heavy rainfall on the western slopes of the Southern Alps. 
At the Cass the wind, though fairly dry, is still cool ; it is often strong, 
and is frequently accompanied with showers of rain, witTi corresponding 
eflFect on the vegetation. Farther to the east the wind continues, soon 
assuming the dry hot character that makes it so disagreeable on the 
Canterbury Plains. The station is fairly well protected from the cold 
south-west winds. 

In the winter snow frequently falls, and may cover the ground for some 
days, but it seldom lies for any long period of time. The ground around 
the station was covered with a thin coat of snow on the 13th June, 1914, 
and there were two slight falls towards the end of November in the same 
year. The neighbouring hills are, of couitie, much more frequently covered 
with snow which remains f>n them for much longer periods than on the lower 
portions. 

The building that has been erected is a substantial cottage, strongly 
built to withstand the prevailing north-west winds. It contains a large 
living-room, with fireplace, cooking-appliances, &c., and is fitted witli cup- 
boards and shelves and the necessary accommodation for field laboratory 
work. There is a sleeping-room with bunks capable of accommodating eight 
students, and a small room with two bunks for the teachers or leaders of 
the parties. It is hoped in time to form at the station a small working 
library of books required for field-work, and collections of preserved material 
of plants and animals from the surrounding districts which could be worked 
up either at the station itself or elsewhere. The station can be readily 
reached from Christchurch by a train journey of about four hours’ duration. 
At present the train service is on alternate days only, but probably before 
long there will be a daily service. 

The foregoing ac(?ount will, 1 think, show that the Canterbury College 
Mountain Biological Station is eminently suited for the purpose for which 
it was established, and that the vegetation of the surrounding district 
offers great opportunities and many problems to the botanists of the future. 
There is every reason for hoping that by the students of the College and 
by other workers there will be produced a long series of notes embodying 
the results of observations and ejcperiments made at the station, and that 
the expense of its establishment and maintenance will be far more than 
repaid by the value of the results attained. 

I am greatly indebted to Mr, W. F. Robinson, Lecturer on Surveying 
at the School of Engineering, Canterbury College, for the preparation of 
the map accompanying this article, and to Messrs. Foweraker and Nelson 
for the photographs. 
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Plats V. 


Fig. 1 . Tho Htation building seen from the north-east ; behind is the railway-station, 
and in the distance the valley of the Cass. (P. S. Nelson, photd.) 

Pig. 2. General view ; showing the swamp and Grasmere Stream in the foreground, 
the shingle -fan with tho station buildup on the right, and the snow -clad 
mountains beyond the River Waimakariri in the distance. (P. S. Nelson, 


photo.) 


Plate VI. 


Fig. 8. The station building seen from the south-west, with the patches of beech forest 
behind. (C. E. Foweraker, photo.) 

Fig. 4. View of the shingle -fan, looking towards Mount Sugarloaf ? tussook, AciphyVa 
gquarrosa, and Disraria toumaUm in the foreground ; beech forest and mountain 
scrub in the distance. (C. E. Foweraker, photo.) 
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Art. KXXVI. — The liUermowUme Basina of Canterbury, 

By R. Speight, M.Sc., F.G.S. 

[Read brfore the Philosophical JnsUtuU of Canterbury, 1st July, 1914,] 

[For important places mentioned in this article, see accompanying map.] 

In his admirable paper on the '' Physiography of the Middle Clarence 
Valley,'’ published in the Journal of the Royal Geographical Society, Sep- 
tember, 1913, Mr. C. A, Cotton discusBes the origin of the Kaikoura Moun- 
tains, and consideTS that their main features have resulted from the following 
sequence of events : (1) Denudation of a deformed mass of Triassic rocks : 
(2) deposition of the covering strata ; (3) orogcnic uplift ; (4) a cycle of 
erosion which be terms the “ great denudation ; (6) regional uplift of 
relatively small amount ; (6) renewed denudation. 

From this it is apparent that the author considers the area now occupied 
by the Kaikouras to have been covered by the sea in early Tertiary times, 
and that during this submergence a veneer of relatively weaker beds was 
laid down over these older rooks which had previously Imen either partially 
or wholly reduced to a peneplain. Subsequent!}^ an orogenic uplift took 
place, and the relatively weak beds were removed from the higher exposed 
ridges, and were preserved at lower less-exposed levels, where they now 
form strips occupjfing the floors of the main valleys and part of the flanks 
of the adjacent ndges, or form a fringe on the seaward side of the outer 
range of this mountain mass. 

As the author of the paper referred to applies this explanation to the 
country to the south-east of the Kaikouras on the borders of North Canter- 
bury, and suggests a similar origin for various important physical features 
of that district, the present paper has been written with the object of 
examining how far these principles may be applied to the country 
farther south, and what mo^fications, if any, must be made to frame a 
satisfactory explanation of those features. As most of the evidence bear- 
ing on the question will be furnished by an investigation of the conditions 
obtaining in the case of the intermontane basins of the province, a con- 
sideration of their features is a requisite before a proper conclusion on the 
point can be arrived at. 

We find in various parts of the mountain region of Canterbury and 
its adjacent districts small outliers of sedimentaries of Cretaceous and 
Tertiary age, consisting of members of the following sequence, which in its 
complete form comprises the following, starting from the top : — 

7. Calcareous gravels, sands, and sheD-beds. 

6. Sands more or less consolidated and passing downward into — 

5. O^y Marl. 

4. Limestone, glauconitic in its hi^er parts, and argillaceous in 
its lower ; the lower member nequently absent. 

3. Greensands. 

2. Sands and clays, the former frequently sulphur-bearing, and with 
larg4 numbers of rounded' concretions containing saurian re- 
mains. 

1. Clays and conglomerates with coal. 



Sfbxgbt. — The Iniermontane Basins of Canterbury, 


337 


These rest ever 3 rwhere in the Canterbury region on folded sedimentaries 
of Trias-Jura age or on volcanics which have penetrated and overlie these 
sedimentaries. It must be noted, however, that the sequence just quoted 
is rarely complete, and that, as is natural in a country which has been 
exposed to active erosion for a considerable period, it is the lower members 
which are most frequently in evidence. The number of remnants of these 
beds is somewhat large, and they are usually placed in basins either par- 
tially or wholly surrounded by the Trias-Jura rocks. The chief of these 
basins are the following : Hanmer Plains, Oulverden Plain, Castle Hill 
basin, the Mid-Waimakariri, the Upper Rakaia, Lake Heron, Mid-Bangitata, 
Upper Pareora ; but there are others of small size which have an important 
bearing on the problem. 

The two suggestions that have been put forward to explain their occur- 
rence are, — 

1. They are the remnants of a widely distributed cover of Tertiary 
beds which once masked the greater part of the surface of the country. 
Since they were weak structurally, they have been removed from the higher 
and more exposed parts of the country by ordinary erosive agents, such as 
frost and rain, but more especially by the abrasion of the great glaciers 
which in Pleistocene times filled the valleys. The isolated fragments of 
this covering are only to be found in positions where they were more or 
less shielded by the form of the ground from these erosive agents. 

2. They have always been in the form of discontinuous deposits, and 
represent materials which have been laid down in isolated areas which 
were invaded by the sea, the basins having been eroded in pre-Tertiar\’ 
times, and were, during the time of deposition, bays, gulfs, or straits 
belonging to a more open sea ; and these basins had even at the time 
of deposition a form closely approximating to that which they have at 
present. 

The first suggestion has found its strongest support up to the present 
from Cotton. There are suggestions, however, in the writings of others 
that the idea had occurred to them. Cox, for instance, in his “ Report on 
the Geology of the Clent Hills District ” (** Report of Geological Explora- 
tions,” 1877, p. 107)i notes the wide extent of the Cretaceo-tertiary series 
in that district, and concludes that they have not filled valleys of erosion 
owing to their presence at higher levels. Later, however, he demrted 
from this opinion, for in his report on the same district in 1884 (“ Report 
of Geological Explorations for the Year 1884,” p. 43) he evidently regards 
the basins in which the Awamoa and Pareora beds were laid down as having 
much the same form as at present, for be considers the sea had access to the 
basin by way of the Rangitata River and the Pudding-stone Valley, and 
neither by way of the Rakaia nor by the Ashburton Gorge, which was not 
cut at that time. 

Park apparently occupies a middle position, which results froha his 
division of the Cretaceo-tertiary sequence of beds into two great series 
with an unconformity between them. This he places finally between the 
glauconitic limestone (Weka Pass stone) and the argillaceous limestone 
(Amuri limestone). He regards the series closed by the latter beds as his 
Amuri system, wliich was laid down in basins of previous formation, for he 
says ('' Geology of New Zealand,” p. 88), The Cretaceous beds, although 
deeply involved in the faults that follow the foothills of the Inland Km- 
kouras, take no part in the tectonic arrangement of the rocks of the Hoko- 
nui system, but rest against them as marginal deposits that follow the strand 
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of the pre-Cretaceous sea, invading even the narrow tortuous fiords that 
stretched far back among the mountains of that date, as, for example, into 
the Trelissick basin and along the ancient rift-like Clarence Valley/' 

Again, on page 98, he says, “ The marginal distribution of the rocks of 
the Karamea system ; the manner in which they ramify into and around 
the narrow fiord-like valleys in Nelson and Otago ; and the mantling sheet 
they form in western Nelson, gradually ascending from sea-level up to 
4,00() ft. on the higher slopes of the main divide, seem to afford indubitable 
evidence tliat the main tectonic features of the country were already deter- 
mined before the advent of the Cainozoic epoch.*' However, when referring 
to the folded limestones at Bob’s Cove, Lake Wakatipu, he says (page 100), 
“ Here we have a portion of a marine littoral involved in a great crust fold, 
and elevat^^d to a height exceeding 5,000 ft. above the sea, affording clearest 
proof that a sea-floor existed in the early Miocene where the Richardson 
Mountains now stand." 

Later, on page 144, he points out that marine conditions extended over 
a great portion of (kmtial Otago, and that the block mountains were formed 
not by the subsidence of tlie portions of an elevated plateau, but by the 
uplift of the adjacent strips of territory. 

It is aj)parent from those statements that Park certainly regarded Central 
Otago as a sea-bottom in Tertiary times, and that the marine deposits of 
(•anterbury w^ere laid down in arms of the sea, and were not the remnants 
of a wddely extended overlying slieet. 

McKay, in his rejitirt of the Trelissick basin (Getdogical Reports for 
1879-80, p. 59) regards this basin as the result of movements accompanying 
the elevation f>f the surrounding mountains. Elsew'^here in his reports 
McKay appears to consider that the Tertiary sequence of beds was more 
widely distributed, and that the remtiants occurring in other places, such 
as in the Glarence Valley, were due to strips being preserved owing to their 
being let down along the lines of fault to levels where they were less 
exposed to eroding agents. 

In connection with this. Hector states in his progress report for the 
years 1888-89, p. liv, “The evidence collected is, it must be admitted, 
strongly corroborative of the theory tliat the Oetaceo-tertiary and Amuri 
rocks once spread over the whole district, from the mountains on the north- 
west side of the Awatere Valley to the eastern seaboard, and have only 
disappeared from the higher elevations of the two intervening mountain 
ranges on account of the intense denudation that must have taken place, 
and is still taking place.’* 

And in connection with the Trelissick basin. Hector remarks (Progress 
Report, 1885) that “ the presence of fault lines in other parts of New ISealand 
is shown by structural movements that have isolated areas of Cretaceo- 
tertiary and Upper Tertiary strata, such, for instance, as the TreJksick 
area, which has been erroneously described as a basin.’* 

Marshall gives no definite pronouncement as to the origin of these 
basins, hut in his “ Regional Geology,** page 41, he insists on the presence 
of land of considerable extent, bold coast-line, and small rivers, while the 
glauconitic members of the middle of the Tertiary series were being laid 
down, with the , sea in the area of deposition of approximately 200-300 
fathoms deep. He notes, too, the extreme variability of the character 
of the deposits, the great thicloiess of conglomerate on the west coast of 
the island, the remarkable changes in the thickness of such beds as the 
Grey Marls, but ooncludes that the land-surface was depressed after long- 
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continued erosion. He makes no statement as regards the condition of 
deposition from which one could conclude that the land-surface was even 
approximately resembling that which exists now'. 

The strongest supporter of the theory that these beds were laid down 
in pre-Cretaceous-formed inlets is Captain Hutton, for he nowhere expresses 
any doubt as to their origin. The only exception to this statement is in 
connection with the Hanmer Plains, which he attributed to a local sub- 
sidence, and not due to the erosive action of glaciers (Geological Reports 
loj’ 1874, p. 54). In the same report he accounted for the formation of 
the Hurunui Plains by the erosive action of the sea on beds which were 
relatively weak. He attributed at one time the basins at Wharekuri and 
at Castle Hill to erosion of glaciers, but he afterwards abandoned this idea. 
His most definite statements, however, are made in his paper on the “ Origin 
j)f the New Zealand Fauna and Flora/’ which appeared in tlie Annals and 
Magazine of Natural History. He there maintains (page 91) that the erosion 
of our mountain valleys such as the Rakaia was more profound in pre- 
('retaceous times that at present, and that the patches of Tertiary rocks 
were formed in them when they w’ere inlets of the sea. Again (Trans. N.Z. 
Inst., 1886, p. 411), he attributes the formation of the Trelissick basin to a 
pre-Cretaceous river, not to glacier erosion, and suggested that the sea 
entered the basin not by w'ay of the Rakaia and the Acheron River, but 
by the Waimakariri and Craigiebum. 

In vol. 43 of the “ Transactions of the New Zealand Institute ” (1911) 
there is a paper by Henderson on “ The Genesis of the Surface Forms and 
Present Drainage-systems of West Nelson,” which has some bearing on 
the question, since the author refers therein to the whole mountain region of 
the South Island. The arguments are somewhat difficult to follow, since 
all the grounds on which the conclusions are based are not fully stated, 
but the author evidently regards the Cretaceous and Tertiary deposits of 
the restricted area which he describes as having been laid down in rift 
valleys. He says (page 312), “ The land seems to have been above sea- 
level till Tertiary times, when depression permitted the inroads of the sea 
into rift valleys which had already been formed. Deposits accumulated 
in these rift valleys. . . . When these last [limestones] were formed 

the land-surface of what is now west Nelson was represented by a series 
of base-levelled isla4ids ; to the east what is now the long line of the alpine 
peneplain rose from the shallow sea. Elevation now took place.” 

According to this statement, Henderson evidently regarded the lime- 
stone as laid down in rift valleys, but that the land was gradually reduced 
to the peneplain form, and the absence of detrital sediments in the lime- 
stones was due to the low relief of the land. He further suggested that the 
elevation which succeeded the deposition was differential, tj^t blocks were 
elevated unevenly, and that the pre-Tertiary lines of fault again became 
active. 

The question of the origin of these intermontane basins is discussed 
very briefly by Kitson and Thiele in a contribution to the Oeographical 
Journal of the year 1910, dealing with the origin of the Upper Waitaki 
basin. Their conclusions are thus stated 

The past geological history of the lake region in general of the Soutl 
Island is probably as follows 

1 . Middle Mesozoic alpine folding, accompanied by fracturing, probably 
of a radial character. Some faulting along these lines. 
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2. Pre-Cainozoic dissection; valleys formed principally along lines of 
fracture of fault. Some features of many of the existing valleys and basins 
impressed. 

3. Early Cainozoic subsidence, with infilling of valleys ; marine trans- 
gression, the sea invading some of the depressions. 

4. Middle Cainozoic uplift started, continuing with minor fluctuations 
to the present time. Faulting, with probably some warping, during middle 
and late Cainozoic times. Many of the old lake basins modified. 

5. Advance of glacier conditions in late Cainozoic ; existing lake basins 
and valleys modified by erosion and deposition. 

The final summary of the authors suggests that the Waitaki basin is 
due to pre-glacial erosion, faulting, with probably some warping, modified 
by glacial action. 

After a careful consideration of the opinions of these authors thus ex- 
pressed, one must come to the conclusion that they have regarded this 
basin as chiefly formed in early Tertiary times, and that the Tertiaiy 
deposits were laid down in arms of the sea which penetrated it at a 
later date. 

Seeing that there has been this discrepancy of opinion, it has been con- 
sidered advisable by the present author to consider the evidence now avail- 
able which bears on the question, and to bring forward additional facts 
which may help to elucidate the matter. 

In all probability the best course to pursue will be to take the case of 
several of these basins in turn, and point out their special features. As 
the most distinctive of these is the Castle Hill or Trelissick basin, it will 
be considered first, and then reference will be made to the other areas in 
turn that may be considered as likely to furnish facts of importance. 

Trelissick or Castle Hill Basin. 

This basin lies behind Mount Torlesse, between it and the more westerly 
Craigieburn Mountain^, and is perhaps the most remarkable of all of the 
intermontane basins. It forms an enclosed roughly oval-shaped space of 
about five miles long by three broad, sun'ounded on all sides by mountains 
which reach a general height of between 6,000 ft. and 7,000 ft. It is only 
towards the north-east that this ring is at all broken ; in that locality there 
is a low sad^e, composed of Trias-Jura rocks, which separates it from the 
Craigieburn district and the adjoining Mid-Waimakariri basin. 

The structure of the Trelissick, basin has been dealt with by both Hutton 
and McKay, but unfortunately neither of these geologists examined all 
parts in detail, and there are several discrepancies between the descriptions 
of these observers and the actual facts. In general, it appears to me , that 
McKay’s account is the more correct of the two. 

The general sequence of beds, in descending order, is as follows, accord 
ing to Hutton, and is confirmed with slight modifications by the observations 
of McKay and of the present writer : — 

Pareora— 

Blue shales (plant-beds). 

Soft grey sandstone. 

Grey sandy clays and shales. 

Lignite. 

Qrey sandstone full of Lamellibranchs. 

Grey sandstone, current-bedded. 
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Oamaru— 

Limestone. 

Volcanic grit. 

Tufaccous greensands, calcareous tuff. 

Waipara— 

Argillaceous limestone. 

Greensands. 

Grey Marl. 

White sandstone. 

(Treen sandstone with concretions. 

Sandstones, with Ostrea and Coiichot?iyra. 

Sandstone with lignite. 

The approximate thickness of the Pareora beds is 5(X) ft., of the Oamaru 
beds 150 ft., and of the Waipara beds about l,6(K)ft.. 

^ Unconformities have been put in various places by different authorities, 
but it appears to me that the beds are physically conformable throughout, 
the only dislocations being those attributable to volcanic action or to fault- 
ing or folding movements ; in some places, howevcM*, obscurities occur, 
the elucidation of which may ultimately lead to a revision of this state- 
ment. I have specially in my mind the absem e of the uppei’ limestone* 
over considerable areas. The general lithological nature of the beds indicates 
that* the sea of the region gradually becaim^ deeper, the maximum being 
reached during the deposition of the limestones, after whic h shallowing 
succeeded, whether by uplift, of the bottom or by aggradation has 7\ot been 
determined. This shallowing was followed by a slight deepening towards 
the close of the period of deposition, and when the laud finally emerged 
at the close of this cycle of deposition it probably remained permanently 
above the sea. 

The most striking feature of the beds is the absence of coarse sediments 
such as would occur were the conditions of the surrounding country, or even 
the height of the land relative to the basin, at all similar to those now exist- 
ing. The actual presence of land is proved by the sandy beds and by the 
lignites, th<*. last-named being also noteworthy as they occur at two distinct 
horizons. This shows that at least on two occasions shore-lines were near 
the area. A somewhat interesting constituent of the coal-bearing beds in 
the Craigieburn Gully (which is a small outlier of the basin across a low pass 
to the north-east) are rolled fragments of rhyolite. Now, no occurrence of 
rhyolite in situ has been found inside the basin or nearer than the Kakaia 
Gorge and the Malvern Hills. Between these localities and Craigieburn, 
which are nearly twenty miles apart, there lies a continuous ring of moun- 
tains rising at times to a height of 6,000 ft., and it seems impossible, as 
noted by Hutton, that these pebbles could be transferred under present 
conditions of relief. In confirmation of the movements of these pebbles 
I have recently been given a pebble of rhyolite of similar nature picked up 
in the bed of a small creek near the outlier of coal in the Acheron River 
in the Rakaia basin, which has been carried in some similar way. It could 
not have been carried under the present conditions. Hutton was fully 
aware of this difiBculty, as may be seen from a reference to his report on the 
Trelissiok basin. 

Then, again, if we assume, with Hutton and others, that physical breaks 
occur, we should expect, were the relief the same as now existing, or if it 
resembled it to some degree even, that basal conglomerates and otW relics 
of the existence of land should occur in some parts of the basin at the points 
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where discordance occurred. The limestones are of a resistant nature, and 
fragments of them should certainly appear in the overlying beds. Their 

absence furnishes either strong probability 



of the continuous deposition of sediments 
in the area or positive proof that the relief 
of the land relative to the basin was far 
different from that existing now. So that 
one at least of Hutton’s h37)othese8 appears 
to be untenable. 

The structural evidence is also somewhat 
important. There is definite proof that the 
rocks of the area have been subjected to 
decided folding inovements, the general re. 8 ult 
being analogous to what would happen were 
a layer of plastic clay placed flat on the 
palm of the hand and the palm chased 
slightly. The harder and more resistant 
limestones show this admirably, faulting, 
both normal and reversed, the lattei* ex- 
hibiting decidedly flat fault surfaces, and 
overturned folds show the intensity of. the 
lateral pressure. This is clearly seen on 
the western side of the area, between the 
upper part of Broken River and the Hog’s 
Back (heek, but especially so in the country 
between the latter and Waterfall Creek. 
Where the limestone band crosses Broken 
River, about a mile above the ford on the 
road, it has been tilted till it stands almost 
vertically, and a portion has been displaced 
towards the centre of the basin relatively 
to the lower member, the plane of rupture 
being almost horizontal. Farther up the 
river the line of outcrop of the limestone 
takes the form of a letter 8 , and in the deep, 
narrow, precipitous gorge of Waterfall Creek 
there are several small faults at points 
where the strain was probably the greatest 
when the folding took place. In the Hog’s 
Back Creek the limestone is slighHy over- 
turned, but on following the outcrop north 
the dip slowly diminishes till it becomes a 
moderate one to the west when the Water- 
fall Creek is reached (see accompanying 
section). It must be noted that the inter- 
pretation of the structure, advanced by 
Hutton on hearsay evidence as to the 
locality, is not borne out on a closer exami- 
nation on the spot. Farther south in the 
basin, in the upper portion of .Whitewater 
Creek, there is a detached mass of lime- 
stone, dipping to the west, whose presence 
can only be explained by supposing that 
a fault has been run along the western 
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margin of the area, in close proximity to the Trias- Jura rocks, and 
isolated this remnant from the main mass of limestone which forms 
the crest of Castle Hill. This line of fault can be traced up Coleridge 
Creek to the extreme south-west comer of the area, as is evidenced by 
the blocks of limestone with westerly dip left in isolated positions high 
up on the western side of the valley of this stream. The straight aUgn- 
ment of its walls is strongly suggestive of glacier action, but there is no 
doubt its original form was determined largely by the fault-line. 

The centre of the basin is masked by an overburden of Recent shingle 
and other river deposit, and on the eastern side the dip of the beds is in- 
wards as a general rule, but in one or two cases, as at the gorge of the Porter 
River, it is almost vertical ; on the whole, however, the folding is less pro- 
nounced on the eastern margin of the basin than on the west. 

Farther east, in the lower part of the Broken River Valley, are outliers 
of the coal-measures belonging to the lower pait of the Tertiary or the 
Upper Cb’etaceous series, as is clear from the presence of Conohothyra and 
other fossil molluscs. The^se have evidently been folded on axes running 
in a general north -and -south direction, and the surface on which they were 
laid down shows evidence of considerable warping. The coal-measures 
usually occupy the lower levels of deep valleys, where they have been pro- 
tected from denuding agents. There is some evidence of faulting, and in 
one case at least, in the bed of Sloven's Creek, the Trias-Jura rocks have been 
bodily pushed over the Tertiaries from the eastward. It is extremely 
probable that both of the parallel valleys of Sloven’s and Winding Creek 
have been determined by faulting. In one or two places there occur, inter- 
calated in the greensands which overlie the coal, irregular beds of angular 
greywacke pebbles up to 3 in. in diameter which (cannot have travelled far 
from some exposed rock-surfac^e ; but, judging from the lie of the coal-beds, 
the surface did not resemble that which now exists. 

The remaining portion of the Waimakariii basin, with whose features 
1 am not at present as well acquainted as 1 should like, is no doubt of similar 
origin to the Castle Hill area. Fragments of coal-measures are found in 
various portions of it, and there is a great mass of limestone in the valley 
of the Esk River near Mount White, and, judging from its presence, as well 
as that of occasional small remnants of s^mentaries similar in character 
to the Pareora beds of the Broken River basin, it seems clear that these 
Tertiaries once covered the floor of this Waimakariri basin more or less 
completely, but have been removed almost entirely by erosive agents which 
were especially active in that locality in Pleistocene times and later. The 
Esk River limestone owes its preservation to being out of the sphere which 
was especially subject to glaciation, since there are everywhere signs that 
the intensity of ice-action fell ofi on the eastern side of the great mountain 
valleys^ especially where their heads do not reach as far back as the main 
divide, but belong rather to the drier mountain region to the east. The 
boundary of this area on the eastern side is the great ridge of the Puketeraki 
Mountains, whose steep westelm faces and even alignment suggest an origin 
dependent on some great structural feature such as faulting. This would 
be quite in keeping with the features exhibited by other basins, where the 
eastern margin is determined by fault-lines while their western side exhibits 
folding. 

The general results of this statmnent of the conditions governing the 
formation of the Broken River and its assodated basins are, — 
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(1.) That land existed in the neighbourhood of the area at the beginning 
of the period of deposition, and that it also existed subsequently, although 
on some occasions the sea grew deeper. 

(2.) That the land did not supply coarse sediments, and probably was 
of low relief. 

(3.) That it was different in form from that now existing, 

(4.) That the rocks of the basin have been subjected to faulting and 
iolding. 

(5.) That the Tertiary sediments are the remains of a once much more 
widely extended sheet. 

(6.) That the general character of the beds and their structural features 
are those which might arise if the beds had been laid down on an old pene- 
plain or plain of marine denudation, and that certain areas had been subject 
to either faulting or folding movements which depressed them below the 
level of this old surface, and that when elevation of the land took place 
these deposits occupied the basins of relatively less height far below the 
g^»neral level of tlie mountains. 

(7.) This surface has been dissected by stream and glacier action as 
well as by other denuding agents, and the relatively weaker beds have only 
been preserved where the form of the ground sheltered tliem from these 
destructiv^e agencies. 

Eakaia Valle V. 

In the main Rakaia Valley there are five outliers of the Tertiary beds if we 
neglect those in the valley of tlie Cameron River and near Lake Heron, which 
belong more properly to the Upper Ashburton and Rangitata occurrences. 
The former include coal-measures at tlie Acheron River, at Mount Algidus, 
at the Rakaia Gorge, all of which are now without limestone. These and 
the overlying sandy beds with shell-remains, similar to those in the; Trelissiclc 
basin, are, however, preserved at Redcliff Gully, wliere, owing to their position, 
they have been out of the line of action of the ice-strcam which once operated 
in the Rakaia Valley. Similar beds are also exposed at the Curiosity Shop, 
where the river has cut through the gravel of the plains about three miles 
below the gorge itself. These isolated fragments, occurring as they do iti 
widely separated parts of that valley, are probably remnants of a shef^t 
which once occupied it completely. They do not, however, furnish much 
evidence as to the circumstances of their deposition, the lower exposed 
members of the series being sands or clays, with the exception that at the 
Rakaia Gorge there are fairly coarse conglomerates, composed chiefly of 
fragments of rhyolite, gimilar to that which lies underneath the Tertiary 
series and forms the volcanoes of the Rockvrood HUls and their various 
extensions. In the Redcliff Gully the beds have been subjected to faulting 
and folding of an mtensity similar to that in the Trelissiok basin. The 
limestone also has been elevated, till it now exists at a height of 3,700 ft. 
above the sea. 

Ashbttrton-Rangitata Region. 

There are in this district two areas which may be designated inter- 
montane basins. These are the Lake Heron Valley, which extends from the 
vicinity of Lake Heron across the middle course of the South Ashburton 
River, and i% bounded on the north-west by the high country stretching 
from Mount Arrowsmith, and on the south-east hr the range which extends 
kom the Rakaia River towards the Ashburton, and includes the following 
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elevatioiiB : Mount Hutt, Mount Alford, Taylor Peak, Mount Bomers, and 
the Glcnt Hills. This valley has connection with the Rangitata area by 
means cf the Pudding-stone Valley and by the wide valley extending from 
Hakatere towards the Potts River. 

The basin of the Rangitata includes the Mesopotamia country, and 
extends down the river to about eight miles above the Mount Peel Station. 
Both these basins are in all probability of structural origin, but have been 
modified extensively by glaciation. They contain numerous remnants of 
the Tertiary series, which, as originally pointed out by C('x, has no relation 
to the present form of the country. They are almost entirely of sands 
and clays with coal-seams, and only near Lake Heron and at Coal Creek, 
on the south bank of the Rangitata, are any covering limestones present. 
The former limestones were classified as Miocene by C’ox, and put in the 
Oamaru formation by Haast, and the latteV, judging from its fossils, is of 
the same age as the Mount Brown limestone, of North Canterbury, which 
may be correlated with the Mount Si>merB limestone. They are, there- 
fore, in all probability of later dat<^ that the Malvern beds, and represent 
the gradual extension of the coal conditions f)ver central and southern 
(Canterbury. Remnants of the coal-measures are now found in the Cameron 
Valley: near Lake Heron ; in the valley of the Smite Creek; near (lent Hills 
Station; in the valley of the Potts River. The last-mentioned outlier occurs 
at an elevation of about 3,()(K) ft. to the north of the ice-swept and moraine- 
covered downs which stretch from Mount Potts in a south-easterly direction 
towards the river of the sam^* name. The total length of the exposure 
is about 25 chains, with a maximum breadth of about 7 chains. The beds 
consist of sands and clays about 200 ft. in thickness, with several seams 
of brown coal, one of which is 18 ft. thick. They have a general strike 
in a north-west to south-west direction, with a dip to the south-west at an 
angle of about 60‘^ ; in some places this is a little flatter, but the variation 
may be due to slip. There is no capping of limestone present, nor was I 
able to discover any fossils, but from the general circumstances it is evident 
that the coal belongs to the same series as that at Mount Somers. The 
beds owe their preservation to having been faulted down and brought into 
such a position that they have not been subjected to the full intensity of the 
glacial erosion which other parts of the same valleys have experienced. A 
similar occurrence exists in the valley of a tributary of the Godley River, 
in the Mackenzie Country basin, which lies just across the Two Thumb 
Range, the dividing ridge between the Rangitata and Waitaki basins. In 
the country immediately to the west of the Lake Stream coal-measures are 
found up to levels of between 4,000 ft, and 5,000 ft., and these fragmentary 
occurrences are evidently the remains of a once widely extended sheet. As a 
rule they do not show much signs of dislocation, though there is no doubt 
that their position points to certain of them having been faulted down, and 
their persistence may be due to their having been thus removed from the 
operation of active erosive agents. Their frequent distribution at high levels, 
associated with occurrences at lower levels, is strong evidence that the 
sheet was extended over a surface unlike that now existing, and that the 
surface has been subject to serious dislocations. The evidence from this 
locality is strongly in fevour of the wide distribution of a mantle of Ter- 
tiary beds, and is remarkably analogous to the conditions obtaining in 
Central Otago, where the quartz drifts and associated beds of Tertiary 
age are found at times depressed in hollows and again in close proximity 
acting as a capping to the flat-topped schist ridges. 



Speight. — Tht Intermontane Bagiva of Canterbury. 347 

Waiau-Hurunui Babik. 

This basin lies across the middle courses of the Waiau and Hurunui 
Rivers, and is perhaps the most typical of all those within the Canterbury 
area. The rivers have cut deep gorges through the barrier which bounds 
it on the east, and furnish a most interesting example of anomalous drainage. 
Cotton has suggested that the rivers were antecedent to the present land- 
surface, and that the gorges were cut as the surface was warped upwards. 
The other explanation, which was originally advanced by Hutton, is that 
it. is a case of superimposed drainage. 

The basin through which these rivers ruT\ extends for nearly thirty 
miles in a south-west to north-east direction, and has a maximum breadth 
of about eight miles, its elevation above the sea lying between 5(K) ft. and 
800 ft. The greater part of its surface is formed by the combined aggraded 
flood-plains of the Waiau, Pahau, and Tlurunui Rivers, but at one or two 
places tlie Tertiary beds rise through this covtu ing. An extension of this 
basin lies on the south side of the Hurunui River, and reaches the Waipara 
Rivei’ in th<‘ neighbourhood of lleathstock, with outlying portions in the 
Upper Okuku and Ashley River,s ; and another connection with it lies 
toward the upper head of the Waikari Creek, the dividing ridge being quite 
low, and constructed entirely of Tertiary rocks. 

The general sequence of beds exposed in the area is as follows - 

(1.) Sands and clays, with beds of greywacke, grave), and very occa- 
sionally impure coal. TUcs(‘ arc well cxp(»scd in the banks of the Pahau, 
on the western side of tlie basin, in the valley of the Mason River to the 
north-east, ami in the deep govg<‘s cut by the various tributaries of tlie 
Waipara River near Heathstock. 

(2.) Limestones, frequently iiiterstratified with volcanic tufls. These 
are typically developed on the north-west side of the area between the 
Pahau and Waiau Rivers in the valley of the Mason, and near Heathstock. 
In the central portioii, on the south-east flanks of Mount (^ulverdeu, they 
dip steadily to the south-east at angles of about 1 5" ; farther west they 
have been folded into an anticline, and in the lower part of the gorge of 
the Pahau River the dip is to the north-west, but the directions are mucli 
disturbed by volcanic action. The limestone outcrop can be traced round 
the north side of the basin, across the Hurunui. and on the flanks of Mount 
Mason, but the outcrop is not continuously visible. In this last-mentioned 
locality the limestone is folded back sharply where it abuts against the 
IVias-Jura rocks of Mount Mason, although the general dip appears to be 
towards the south-east. On the south side of the basin, along the Hurunui 
River, the limestone has evidently been faulted down and covered up by 
gravels, but farther west it reappears, the fault grading into a fold, ..and 
the outcrop follows round the western end of the Trias-.Tura mass forming 
the Mount Alexander Range and joins on to the Woka Pass stone near 
Waikari, which, when followed north-east down the Waikari Creek, forms 
one of the strips of limestone in the floor and on the north-west flanks of 
fault valleys which are so characteristic of this region of Canterbury. This 
fault also grades into a fold in the upper part of the Waikari Creek basin. 
There is a marked difference, however, in the fossil-content of the lime- 
stones in the Culverden area from those of the Weka Pass stone, for the 
former seem to accord more closely with those of the Mount Brown beds, 
which lie above the Weka Pass stone, a fact which is probably explained 
by the gradual and slow transgression of the sea over the Culverden area 
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towards the north-west, the limestone, although continuously linked up with 
the Woka Pass stone, being deposited synchronously with the Mount Brown 
stone. 

(3.) The limestones are followed by sands and gravel beds with bands 
of conglomerate composed almost entirely of greywacke. These are well 
developed in the Isolated Hills, where the stratification is much disturbed. 
They occur with regular dip to the south-east at Mouse Point, near Cul- 
verden, accordant with that of the underlying limestones ; but they are 
folded into a well-marked anticline at Hurunui Mound ; and they form 
low hills on the south side of the Hurunui, which extend towards the Wai- 
para Kiver along the eastern side of Mason Flat, and divide that part of 
the basin from the upper part of the Waikari Valley. These beds overlie 
the limestones conformably on the western end of the Alexander Range. 
On following the line of outcrop west past Ha warden and Horsley Downs, 
the dip becomes very steep to the west till on reaching the Doctor’s Range 
of Trias- Jura rocks the dip is nearly vertical. This part of the basin appears 
to be formed of beds arranged as a syncline, with the eastern limb much more 
highly inclined than the western, a feature which appears to be almost 
invariably exemplified, for the eastern edge of these basins is determined 
by lines of faulting grading into steep folds. Similar arrangements of the 
beds occur in the Omihi Valley, in the Lower Waipara, which has its south- 
eastern margin bounded by a fault, but it is not seen in the (-heviot basin, 
which lies between the Waiau-Hurunui basin and the sea, being divided 
from the former by a range of older rocks and from the latter by a similai’ 
range, but the limestones pass right over this range without any marked 
signs of faulting or break. The arrangement of the beds in the Cheviot, 
basin is synclinal, but as the Tertiary strata are followed south-west they 
exhibit faulting which accounts for the characteristic strip of let-down 
Tertiaries which occupy the valley of the Greta Creek. 

The lithological and faunal evidence indicates clearly that land existed 
in the neighbourhood of this area at the beginning of the cycle of deposi- 
tion ; that the sea gradually extended over the area, followed by the shallow- 
ing of the sea and the deposition of littoral beds. These have been 
subjected to folding movements in which the underlying Trias-Jura beds 
are involved, so that the form of the land-surface on which the Tertiaries 
are laid down is quite different from that which now exists, but there is 
distinct evidence of the close proximity of land throughout the period of 
deposition. There is no sign, however, of any erosion of the underlying 
beds while the later ones were being deposited, judging from the absence 
of pebbles of limestone in the later deposits, so that it is unlikely that the 
movements to which the rocks have been subjected had commenced during 
the latter part of the period of deposition. Owing to erosion of the rela- 
tively weaker Tertiary beds, a large area of these rocks has been removed ; 
but it is extremely unlikely that they extended over the whole area. 
Isolated peaks of IMas-Jura rocks no doubt existed as islands in this sea, 
but they were by no means as extensive as the present areas of mountains 
compost oi these rocks. The basins have no doubt had an origin in 
deformational movements either of folding or faulting, both of these move- 
ments being dosely related to each other. 

Hanheb Plains. 

This inland basin has generally been regarded as of structural prigin, 
even Hutton admitting this as Wng extremely probable. That earth- 
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movements have taken place in its vicinity is evidenced by the fault fissures 
of recent earthquakes, and by the peculiar strip of folded-in limestone which 
crosses the Waiau River at Marble Point, just below where the river issues 
from the basin. 

Canterbury Plains. 

There is a marked resemblance in general features between the aggraded 
flood-plain of the Hurunui basin and the Canterbury Plains, which perhaps 
may be regarded as a large intermontane basin, with the mountain barrier 
absent on the eastern side. There is some evidence that the plains have 
been formed by the deposit of gravel on a syncline of Tertiary rooks. 

I have noted in the appendix to my paper, “ Some Aspects of the Terrace- 
development in the Valleys of the Canterbury Rivers ” (Trans. N.Z. Inst., 
vol. 40, 1908, p. 40), that there is a probable outcrop of coal-measures beneath 
the sea of the Canterbury coast, indicated by the frequent appearance in the 
trawl of the steam-trawler “ Nora Niven of large pieces of lignite or brown 
coal. These were obtained in depths of between 21 and 43 fathoms on a 
line following the coast-line and about twenty-five miles distant from it. 
Beyond the line where these were picked up the .sea-bottom rapidly deepens, 
and it is probable that they have been torn from the edge of a submerged 
escarpment of Tertiary rocks where the coal will be in position. Thei'e is 
also on Banks Peninsula an outcrop of Trias- Jura rock, similar to that of 
the Malvern Hills, with overlying rhyolites of identical lithological composi- 
tion. This, too, is overlaid, at the head of Lyttelton Harbour, at Quail 
Island, and at Governor’s Bay by quartzose sands, whose age cannot be 
exactly determined owing to the absence of fossils, but it is perfectly possible 
that they represent sii^ar sands associated with coal-measures on the 
western side of the plains. The shales with plant-remains occurring near 
Gebbie’s Pass probably date from the same period. 

A most persistent feature of the Tertiary deposits referred to above is 
the occurence at their base of a fairly fine conglomerate composed usually 
of pebbles of the underlying Trias-Jura greywackes. At Mount Somers, 
Rakaia Gorge, Malvern Hills, and in the Trelissick area rolled fi*agments 
of rhyolite of a kind which now forms mountains on the eastern front of 
the Alps from the Selwyn to the Ashburton River is a notable constituent 
of this conglomerate. The pi’esence of these rolled fragments shows clearly 
that the existent masses of rhyolite in close proximity to these sedimentaries 
were a land-surface of considerable extent at the time^ when the coal-measures 
of Canterbury were laid down. 

On the western slopes of the' Alps the basal beds of the coal-measures 
contain an enormous thickness of coarse conglomerates, approximately 
2,000 ft. (otda Bulletin No. 13, N.Z. (}eol. Survey, p. 61). In this publication 
Morgan says, Apparently the highlands supported glaciers, for someWhat 
outside the subdivision rocks corresponding to the basal conglomerates 
show glacial characters.” He also points out that the land which furnished 
these boulders lay probably to the north or north-west ; that there was then 
no Grey Valley, no Faparoa Range, and possibly no Southern Alps. As 
mentioned later, such a land may have formed the sanctuary where the 
Antarctic and Subantarctic elements in our flora found a refuge, at a time 
when the site of the present Alps was occupied by land of relatively low 
elevation. 

It is to be noted besides, in places Ivhere the conglomerates do not occur, 
that sandstone bc^ at the base of the series are coarse in texture, and are 
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indicative of the proximity of land. The presence of coal points to 
estuarine conditions, and to the existence of a neighbouring land-surface, 
whether the coal be formed from plants growing in situ or from drift 
material. 

The beds succeeding the coal afford evidence of a gradual deepening 
of the sea, in which sand, greensand, and limestones were progressively laid 
down ; but shore-line conditions must have obtained even then, for the 
limestone almost invariably thins out or disappears or is replaced by sandy 
beds as it is followed towards the old land-surface formed of Trias- Jura 
rocks. 

It Ims also been noted by Hutton that at 8tonyliursi a bed of conglo- 
merate formed of subangular pebbles of slate lies between the Amuri lime- 
stone and the Weka Pass stone, thus showing that the shore-line was fairly 
close even at the time that the limestones were deposited in this area (Quart., 
.lourn. Geol. Soc., vol. 41, 1885, p. 271). 

It must be admitted, however, that the evidence of the presence of a 
sliore-line is not apparent in all localities where the Tertiaiy sediments occur, 
but it is pr(»bable that the littoral deposits iritf> which the limestone must 
gradually pass as it is followed landwards have been removed by denudation. 
The long strips in which this now occurs have been tilted by earth-move- 
ments, and now frequently occupy the flooi* and north-westerly flanks of 
the valleys, and the part which abuts against the more resistant Trias- 
Jura rocks has been necessarily more exposed to erosive agents working 
along the line of junction of the rocks, especially as the lower members 
of the overlying series consist of somewhat incoiierent sands. There is a 
distinct suggestion of the former higher extension of theses covering beds 
up the flanks of the mountains in the appearance of the landscape imme- 
diately above the present limits of the Tertiary beds, the most striking 
form being long valleys cut approximately parallel to the line of strike 
of the Tertiary beds by old subsequent streams operating along the line of 
junction of the two series, and for a part- of their course incising the harder 
rock underneath. The character of the soil indicates that the limestones 
and associated beds once had a mucli farther upward extension than they 
now have. 

A striking illustration of this is found in the valley the Pareora River, 
about ten miles from Timaru. Here the Tertiary beds are found passing 
over the hills of Trias- Jura rock, arching with the rise of the ground and 
completely capping the* tops in some cases, as at Craigmore, without any 
break in continuity owing te^»«erosion ; while farther north the uncovered 
greywackes project through the Tertiaries. This case is most interesting, 
as it shows that warping movements have taken place since the Tertiaries 
were laid down in that locality, and thus renders it probable that similar 
movements have taken place elsewhere within the Canterbury District, 
and increases the probability of the wider extension of these beds than exists 
at present. 

After the deposit of the limestones the sea shallowed either by aggra- 
dation or by elevation of the bottom, for marls, sands, and coarse rubbly 
beds with framepts of shells, succeeded by incoherent sandy and marly 
beds with a Uttoral fauna, are widespread in Canterbury. It has been 
pointed out as well that in the Trelissick basin coal-beds occur among the 
upper members of the series, with marine beds lying on top, showing that 
the sea advanced over the area once more. It seems, therefore, perfectly 
clear that the deposits were laid down in the ^cinity of a shore-line, but in 
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all probability the land was of slight relief, or that the waters were sheltered 
from violent currents and waves. 

However, in considering the question of the relief of the land as deduced 
from the character of the deposit, allowance must be made for the situation 
of the locality of deposition. Even on elevated coast-lines pebble beaches 
are frequently absent for long stretches, and therefore it is perhaps inadvis- 
able to be dogmatic on this point. 

It is found, however, that conglomerates form an increasingly important 
feature of the beds succeeding the limestones, and towards the end of the 
Tertiary era they dominate the sedimentaries. This is clearly seen in those 
places where the Pliocene beds are well developed, such as in the lower 
Waipara and Teviotdale districts and in the Mount Grey downs. The 
abundance of coarse gravels indicates the existtuice of higher land in the 
vicinity, but the strata containing them appear to be perfectly conformable 
with the older beds of the Tertiary sequence. This increasing content of 
Trias- Jura pebbles apparently indicates a ris(* of Ihe land, but there is no 
certain evidencie of any striudural unconformity between these beds and 
the lower membcjs of the Tertiary sequence. If the rise of the land had 
occurred this should be forthcoming, certainly as regards shore deposits, 
although it might be absent in the case of beds laid down in d(‘ep water 
offshore. Some sliglit variation in the conditions controlling the land- 
surface, rather than a great modification in tlie relief, would explain the 
increasing importance of the coarser materials. 

After a careful consideration of the evidence, it se.ems fairly certain 
that a land, probably in the form of islands, did persist in the North Canter- 
bury area throughout Tertiary times, although it is quite possible that a 
deep sea existed on the site of the Kaikouras, and that the deformations 
which resulted in the formation of those great ridges were less pronounced 
in the country to their south-west, and probably petered out in the mid- 
district of Canterbury. 

There is another jioint which may be considered in this connection. 
Micaceous sandstones are a frequent occurren*‘e in the Tertiary beds of 
North Canterbury, and the source of this mineral must be looked for else- 
where tlian ih the Trias- Jura rocks to the westward. Although a small 
amount of this mineral occurs in these rooks as a dctrital constituent, it does 
not seem sufficient to account for the large amount contained in the derived 
Tertiaries. Although it is a long way to the Chathams from the coast of 
Canterbury, yet mica and other schists do occur in those islands, and there 
may have been at one time a closer connection with similar rocks occurring 
in*New Zealand, and tlie existence of a submerged schist area which might 
have furnisned this material is by no means a remote possibility. If, how- 
ever, we must look to the granite and schist areas on the west of the main 
divide to have furnished this material, then the form of the land-surface? 
must have been entirely different from that which now obtains. 

The presence of a land connection with the Chatham Islands in Tertiary 
is absolutely necessary in order to explain the close resemblance of the fauna 
and flora of these islands to that of New Zealand. Hutton suggested that 
the land bridge was in existence in Pliocene times, though it broke up soon 
after, this break being indicated by the ftmt that some of the Chatham 
Island species do show a considerable variation from their New Zealand 
relatives ; and, further, there are species occurring in those islands which 
have not been discovered on the main islands. He therefore oonsideied 
that the land connection was broken before the Pleistocene period began. 
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Thi® connection he attributed to an elevation of the sea-bottom synchronous 
v^ith an elevation of New Zealand itself, which he postulated in order to 
explain the extension of the glaciers. It is reasonable to think that in 
mid-Tertiary times the Chathams were covered by the sea, from the occur- 
ence of a limestone similar to that of New Zealand with a similar fossil fauna. 
The form of the land-surface of these islands suggests that subsequently . 
they were base-levelled either by the sea or by subaerial agencies. 

Again, Cockayne, in bis paper on the Plant Covering of the Chatham 
Islands'' (Trans. N.Z Inst., vol. 34, 1902, p. 316, footnote), says, “The 
occurrence on Chatham Island of Coproama chcUhamica^ so dosely related 
to C. petiolata of the Kermadecs, and of Rhopahatylh haueri in both regions, 
if the identification of the latter be correct, suggests that they travelled 
along the coast, which would, in the event of an east and north-east extension 
of New Zealand, join the Kermadecs and the Chathams.’* There is good 
reason, howevei*; to doubt the occurrence of R, haueri in the Chathams. In 
the same paper (p. 314, footnote) the author notes the occurrence of SuUonia 
chathamica at Stewart Island, a plant formerly believed to be restricted 
to Chatham Island ; but in his report of the botany of Stewart Island the 
author is very guarded about this occuiTence, and considers the possibility 
of the plant having been introduced by the Maoris, although he thinks 
this extremely unlikely. If this last contingency is excluded, the 
Kermade(‘-Chatham Island coast-line might be prolonged to Stewart Island, 
following the line of the submarine continental shelf ; but it appears 
somewhat dangerous to base such a conclusion on the evidence from one 
or two occurrences of plants unless supported by other lines of evidence. 

The presence of a land in Mesosoic times is rendered probable by the 
persistent appearance of granitoid and other rocks as boulders in strata 
of Jurassic age, and later, there being no known occurrence in situ in close 
proximity to these deposits which could have furnished these boulders. 
These deposits occur near Gisborne, in beds which are, according to McKay, 
of Lower Tertiary or Cretaceous age, but, according to Adams, of Upper 
Miocene age. They occur in Mesozoic strata near Cape Palliser ; at Cheviot ; 
in the valley of the Acheron and Rakaia Rivers; in the Pudding-stone 
Valley on the north side of the Rangitata ; in the Malvern Hills ; and in 
various parts of Otago ; and it is probable that they have been shed from 
a land stretching east which persisted down to Tertiary times. If Adams’s 
determination of the age of the Gisborne deposits is correct, then such a 
land most probably existed down to the middle of the Cainozoic era, for, 
as far as is known, the rock pebbles of these beds are not likely to have 
come from the Trias- Jura ranges to the west. 

The ori^ of the native flora of the country must be considered fully 
before coming to any conclusion as to the relief of the land. It seems im- 
possible for the Antarctic element to have established itself or to have main- 
tained itself in competition with the Malayan element had the high land 
been completely removed during any part of tiie Tertiary era, unless there 
had been adjacent tracts of elevated country, now completely submerged, 
to which it mij^t have moved as to a sanctuary ; but the difioulty in the 
way of an invader obtaining a footing seems so great that it appears more 
likely that an area once peopled has not been subject to great modifications 
since the colonists obtained a footings IGgrations due to climatic change, 
or to changes due to the changed elevation of the land, no doubt occur, Imt 
very idowly. It seems clear, therefore, that high land must have exist^ 
continuously over parts of the South Island, or close to it, since the Antarctic 
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element in the flora app eared » but that the fonn of the land-surface was 
entirely different from that existing now. The Southern Alps did not ex- 
hibit their present form. Indeed, it seems reasonable that after the first 
formation as a folded range, at the close of the Jurassic or the beginning 
of the Cretaceous period, they were reduced to a peneplain-— this would 
take place towards the close of the Cretaceous period— and that on this 
peneplain the Tertiary beds were laid down ; that subsequently they ex? 
perienced vertical and perhaps differential uplift, with a certain amount of 
folding and undoubted faulting ; and that the Tertiary sediments which 
now exist as discontinuous remnants in the intermontane basins arc sur- 
vivals of this covering sheet. It is not maintained that they formed a 
complete veneer over the whole surface, but that elevations that survived 
the period of erosion projected like islands through the Tertiary sea, and 
may in some cases have been sufficiently high to form sanctuaries for the 
Antarctic element in our flora. 


Art, XXXVII . — Recent Changes in the Position of the Terminal Face of the 

Franz Josef Glaciei\ 

By K. Speight, M.A., M.Sc., F.G.S. 

[Mead before the Philosophical Institute of Canterbury, 4th November, J9t4»] 

These notes as to the position of the terminal face of the Frans Josef 
Glacier are based on observations supplied to me by Mr. Alec Graham, 
one of the guides of our* alpine region, who resides in the immediate vicinity 
of the glacier, and to him my sincere thanks are due. 

In the year 1909 the officers of the Geological Survey, under the direc- 
tion of Dr. Bell, made a complete map of the Franz Josef Glacier, and placed 
pegs in position so that the changes of the face could be regularly and 
accurately determined. The pegs are numbered in order from the western 
side of the glacier, and the relative movements of the ice at each since they 
were put in position are given in the following list, the original situation of 
each peg being given first for the sake of reference : — 

No. 1. — On the steep rook-face on the western side of the front, at 
approximately 7 ft. above the ice and 3 ft. from it. This peg was plaoed 
near the edge of the ice, but was afterwards covered, and now lies buried 
under the moraine left by the glacier. Since it was put in, the river has out 
a huge gap, between the western wall and the ice, for about 24 chains, with 
a width varying from 2 to 3 chains. The nearest ice across the river is 
about 180 ft. distant. 

No. 2. — On Harper Rock, 29 ft. from the ice-face and about 7 ft. above 
the river-bank. This peg is now 215 ft. from the face, so that the ioe has 
receded 186 ft. 

No. 3. — On Harper Book, in a ridge about 10 ft. above the lowest part 
of the ioe, but overhung by the cli& and ioe above. In 1912 this was 
50 ft. from the ice, and now it is 120 ft. 
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No. 4. — In the ice angle of Park Rook, surrounded by ice excepting 
to the northward, but distant 69 ft. on the east and 75 ft. south. In 1912 
it was 80 ft. from the ice, and is now 189 ft. 

No. 5. — Thirteen feet above the ice, and 7 ft. from it at the inner edge 
of Strauchon Rock. In 1912 it was 270 ft. from the ice, and now is 350 ft. 
distant. 

• No. 6. — On Barron Rock, on a sharp ridge 17 ft. from the icc, and about 
10 ft. above it. In 1912 it was 260 ft. from the ice, and is now 320 ft. 
away. 

No, 7. — At 9 ft. above the icc, and at 7 ft. from it in the eastern rock 
border of the glacier. This peg stands on the top of k rock-face about 200 ft. 
above the face of the glacier (aneroid measurement). The ice has receded 
up the valley from this peg about 80 ft., where.as in 1912 it was only 45 ft. 
back from it. 

These records show clearly that the glacier has retreated since 1909 
an average of about 1 70 ft. across the face, and that there is a considerable 
shrinkage in the volume of the i(^e. The result is the more marked since 
the observation made by the Survey were at a time when the face showed 
signs of an extraordinary advance. There are distinct signs that another 
wave of movement will take place in a few years’ time, for two miles up the 
glacier, at Cape Defiance, it has risen 20 ft. during the past year. In order 
to determine this movement more exactly, a mark has been placed by 
Mr. Graham about 50 ft. above the ice ; this will enable future observers 
to obtain reliable data for the movements. 

Marks are also being placed on the ice in order to determine the rate 
of movement. Bell arrived at an average maximum movement near the 
face of only 2 ft. per day. This was the result of observations extending 
over a continuous period of 134 days. Recent observations made by 
Graham on a boulder carried by the ice showed a rate of about 3 ft. 
per day. 

Although no accurate observations have been made on the Fox Glacier, 
which lies in a parallel valley about twenty miles to the south of the Franz 
Josef, the conditions appear to be very much the same. There has been 
a recent marked retreat of the terminal face, and farther up the glacier 
there are signs of a pulse coming down similar to that in the Franz Josef 
VaUey. 

More accurate observations should be taken in order to determine the 
period of these waves of high and low ice, and to see if they accord with periods 
of change in the present climatic conditions of the country. 
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Art. XXXVIII. — Note on the Occurrence of Petroleum, in New Zealand, 
By R. Speight, M.A., M.Sc., F.G.S. 

[Bead before, the Philosophical Institute of Canterbury^ 2nd Decembert IBld.] 


The question of the origin of the petroleum known to occur in New Zealand 
has a scientific interest apart from its economic importance, but, unfor- 
tunately, the first is almost entirely dependent on the results which are 
furnished by attempts to prove the capacity of the fields commercially, 
and therefore, till a mass of evidence has accumulated as the result of boring 
operations, conclusions as to its origin must be largely of a tentative nature 

In the following parts of New Zealand indications of the presence oi 
petroleum certainly exist : (1) Taranaki ; (2) Gisborne and the East Coast 
in the neighbourhood of Poverty Bay ; (3) east coast of Wellington, between 
the Tararua Ranges and the sea ; (4) in the valley of the Grey River, 
especially near Kotuku. 

There are, in addition, other places of minor importance, such as the 
Clarence Valley and Cheviot, which have given indications of less positive 
nature. It must be clearly understood that, except, perhaps, in the fir.^.t of the 
above-mentioned districts, the present prospects of the oil industry are d(»ubt- 
ful; but the difficulties may eventually be obviated, and the actual result may 
prove more satisfactory than the present state of affairs perhaps indicates. 
Some of the difficulties are no doubt connected wdth drilling rather than the 
absence of oil in commercial quantities. 

In all the districts cited the prevailing beds associated with the occur- 
rence of oil consist of marine mudstones, marls, sands more or less coherent, 
with shell beds, all of. Miocene or Mio-Pliocene age. The predominating 
strata are, however, mudstones and marls, locally known as papa,’' and 
it is only where these exist in great thickness or continuity that the indica- 
tions are strong. 

The most important problem to be considered is whether these beds 
are the actual place of origin of the petroleum, or whether it is derived from 
a more deep-seated source and has migrated to the overlying beds along 
various lines of weakness or dislocation. A correct answer to this question 
would prove of the highest value in framing estimates for the adequate 
exploration of the petroleum-I^earing areas. I therefore give the following 
brief summary of the position in accordance with the evidence now available ; 
and it will be more convenient to refer first to the Taranaki area, since it 
is the best known and, according to present evidence, the most promising. 

The strata which cover the greater part of the Province of Taranaki 
consist of the typical Miocene rooks of the North Island — viz., mudstones, 
sandstones, shell beds, and occasional bands of conglomerate which dip west 
and south-west at low angles in the neighbourhood of New Plymouth, but 
when followed towards the lower course of the Waitotara River change 
their direction of dip to the south-east, the line of strike turninff approxi- 
mately through a right angle. The thickness of these beds certaimy exceeds 
4,000 ft., as is disclosed by the bores at New Plymouth, and may be much 
greater, and they are apparently little disturbed by dislocations or other 
12 * 
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deformations ; but owii^ to the infrequency of good sections this statement 
is subject to revision ; in one or two places undoubted faults of small throw 
are existent. Rising through these sediments and covering them over 
considerable areas are the volcanics from Mount Egmont and numerous 
small parasitic cones round the base of the mountain, as well as the igneous 
masses of the Kaitaki and Pouakai Ranges. The age of these mountains 
must be considerably greater than the cone of Egmont, but there is no strong 
evidence that they are of pre-Miocene age, although that is extremely pro- 
bable. A notable constituent of the sandstone beds interstratified with the 
mudstones and marls of this age are fragments of hornblende crystals similar 
to the mineral occurring in the Taranaki volcanics. These would seem 
to indicate that a considerable area of igneous rocks was existent in the 
neighbourhood while the petroleum-bearing beds were being laid down. 
This fact may have some bearing on the date of the intrusive rocks at 
Moturoa, but, owing to the obscuring of the contacts between these and the 
intruded rock by the overburden of fragmentary volcanic matter, no con- 
clusion can be come to at present ; all the same, it is remarkable that bores 
could have been put down to 4,000 ft. within but a short distance of these 
masses. It seems, therefore, reasonable to suppose that they were intrusive 
into the Miocene rocks as well as into the pre-existing masses. 

The interstratification of sand with clos(' impervious beds of mudstone 
and marl would undoubtedly furnish satisfactory conditions for the storage 
of hydrocarbons were they introduced into the beds, but they do not furnish 
prospects for great concentration. If the field proves satisfactory it will 
have the character of one which will produce steady yields rather than 
sensational returns for a short period. 

The evidence for the presence of petroleum, apart from the actual vicinity 
of Moturoa, where flowing wells occur, is based on the following : — 

(1.) The existence of slight seepages of oil in various places remote from 
New Plymouth, and distributed over an area stretching from the sea near 
Waitara to the Waitotara River. 

(2.) The existence of gas emanations over the same area, including 
those recorded by Clarke.* Outside the area, therein referred to, they are 
widely distributed, the most important occurrences being near Inglewood, 
at Huiroa, in the Mangaone Valley, in the Waitara River. Such gas dis- 
charges are known to occur as far to the east as Whangamomona. 

(3.) Beds of oil-bearing shale of lenticular shape, but .not extensive 
in area, occur in several places, interstratified in the papa rocks. 

(4.) In addition, there are sulphimtted-hydrogen and saline springs in 
various places, these not being in themselves evidence of the occurrence 
of petroleum, but are frequently associated with it. 

(5.) The occurreiftse oi mud volcanoes, which are frequently found in 
oil regions, has been recorded from various parts of the district, but the 
evidence on which these reports have been made is somewhat doubtful. 

These various lines of evidence show that oil is found over a fairly wide 
area, but they do not show that it is found in sufficient quantities to be 
commercially valuable : that can be demonstrated only by boring. The 
original theory for the origin of Taranaki petroleum was based on the sup- 
position that its distribution was very local, and entirely confined to the 
neighbourhood of Moturoa ; but the evidence that it is widely distributed 
on the coast and inland between the Waitotara and the Mokau Rivers k 


* BnOatin No. 14 (new series), N.Z. Geol. Surv., pp. 48-45. 
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very strong, so that any explanation of its origin must account for its occur- 
Fence near New Plymouth as well as in parts distant from that town, and 
must also be considered in connection with its distribution in beds of similar 
age and lithological character elsewhere in New Zealand where the con- 
ditions obtaining at Moturoa do not exist. 

The first explanation of its origin was that advanced by Sir James Hector, 
who suggested that the petroleum was formed by the distilling action of the 
heated rocks of Paritutu and the Sugarl oaves on the brown coal, which, 
it was supposed, continued from the Mokau River till it came in close 
contact with the igneous masses near Moturoa. 

This hypothesis has been accepted by most geologists who liavc written 
on New Zealand geolog}’, including Park and Bell. McKay has, however, 
considerable doubt about it ; and Claike, too, hesitates to accept it, but does 
not advance any theory of his own. That the volcanic rocks have liad some 
effect is no doubt true, judging from the remarkable amount of carbon 
dioxide present in the gas given off in the wells (see analyses quoted, p. 46, 
Bull. No. 14, N.Z. Geol. Surv.), these results differing markedly from those 
give;, for other wells in the Taranaki District. The chemical constitution 
of the oil itself shows a notable percentage of constituents distilling at a 
uigh temperature, and points either to the more volatile matter having 
oeen driven off by the heat of tlie volcanic masses or its having escaped 
tlirough fractures in the rocks Both of these circumstances may occur 
in tlic same locality, and in this case may be attributed to the igneous masses 
of Paritutu and the Sugarloaves, which liave provided the requisite heat, 
and have also in all probability fractured and dislocated the surrounding 
beds when the intrusion took place. 

In criticizitig Hector’s theory it may be pointed out, — 

(1.) There is no evidence that the Mokau brown-coal measures do 
extend from the outcrops on that river to the neighbourhood of New Ply- 
mouth — a distance of approximately seventy miles — and, judging from the 
form of the coal areas in other parts of New Zealand, this is extremely 
unlikely to be the case.' Most of these areas in New Zealand are marginal 
in character, and rarely continue over any wide expanse, although their 
length may be considerable ; the seams, toe, are lenticular in shape and are 
markedly discontinuous. If, however, there were other concealed coal 
areas lying on a pre-Miocene land-surface in the neighbourhood of north- 
west Taranaki, this objection would not apply. 

(2.) Seeing that the action of volcanic heat cannot be responsible for the 
occurrence in districts remote from the centres of volcanic activity, some 
other cause must be looked for in order to account for its presence; and 
because the petroliferous beds near Moturoa are of the same age as those 
containing oil in other parts of the country, it seems reasonable that they 
owe it primarily to the same cause, even if local variations of conditions 
exercise a modifying effect. In advancing any theory for the origin, there 
is an important question to be considered — ^viz., whether the oil has ori- 
ginated in the papa beds or has migrated into them from some other beds, 
necessarily of more deep-seated position. It is likely, too, that both of 
these circumstances may be in existence at once, and that the beds owe part 
of the amount to accumulation in silu and part to migrations from other 
strata. 

The fact that the Miocene mudstones are usually associated with petro- 
leum indications, and also that where these beds do not occur the indications 
are scanty or abient, leads one to regard them as the locus of origin. Aa 
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far as present knowledge allows a conclusion to be made, indications of the 
oocurrence of gas or oil are met with at horizons distributed throughout 
the whole thickness of these beds. It is true, nevertheless, that the amounts 
are greater at lower levels ; but this is to be expected, since the more perfect 
cover afforded by the increased thickness of overlying strata naturally 
reduces the chances of the escape of oil. If it has originated in situ, the only 
possible explanation of its origin is that it is due to the distillation of the 
animal remains. The amount of vegetable matter included in these beds 
is small and seemingly insufficient to account for the phenomena, but a 
large amount of marine-animal matter does indeed occur. This includes 
remains of Faraminifera, and above all of Mollusca, whose shells are widely 
distributed, and at times form banks several feet in thickness. By the 
distillation of the animal matter they formerly were associated with, suflB- 
cient hydrocarbon would be furnished to account for the oil in the strata, 
and their wide distribution at various levels would account for the (occur- 
rence of oil through great depth. In this connection it may be noted that the 
oyster-beds associated with the coal-measures in other parts of New Zealand 
frequently give out a strong smell of petroleum when freshly broken. \ . 
reference has been made previously to the existence of beds of carbonaceous 
shale, which are interstratified in the papa rocks, but the origin of the car- 
bonaceous matter is at present unknown. When analysed these show the 
presence of oil, and they furnish absolute proof that it does exist in situ 
in the Miocene beds. 

The sandstone layers which are interstratified witli the mudstones of 
this series would undoubtedly be suitable for the storage of the oil, and 
thick covering mudstones would favour its ref^ention : but tiie structure of 
the country, as far as is known at present, hardly favours its concentration. 

As regards the existence of a deep-seated source, it must be admitted 
that there is no direct evidence at present available from Taranaki. The 
most suggestive fact is that the surface indications and the flow of oil are 
specially strong in the immediate neighbourhood of the intrusive rocks 
near Moturoa. This may be explained by supposing that leaks have occurred 
up the surface of contact of these masses and the beds into which they 
have been intruded, and that the disruptions which would occur when the 
volcanic rocks were being forced into the surrounding sedimentariea would 
afford a relatively easy path for leakage through them from lower levels. 
There appears to be a close parallel between this occurrence and the 
sensational wells of the East Mexico field in everything but volume 
of flow. 

Further, in the valley of the Waitotara River, along a line of fault, the 
surrounding clays are impregnated with hydrocarbons, and smell strongly 
of petroleum. This is certai^y due to a leak, but whether it is a leak from 
a lower level in the Miocene beds or tu ,a leak from a still lower horizon 
it is impossible to say. The strongest evidence of the deep-seated origin 
of the oil is, however, obtained from other localities. 

In referring to the Kotuku district of the Grey Valley, Morgan says* that 
the Cobden limestone underlying the marls of that locality is charged with 
oil ; qnfortunately, nothing certain is known of its origin in that region, but 
the evidence undoubtedly points to a |ource below the limestone, and the 
impregnations of the overlying clays are due to upward migrations. 


* Bufletin No. 13 (new fieries), N.Z. Geol. Surv., p. 143. 
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In Bumming up the position, Morgan says (p. 148), “ It seems not unlikely 
that the source of the Kotuku petroleum may be at considerable depth, in a 
horizon corresponding to the Omotumotu beds, Kaiata mudstone, or Island 
sandstone. There is also the possibility of the oil originating in the Brunner 
or Paparoa coal horizons. The chief evidence, however, in favour of the 
view that the oil occurs at depth is based on the logs of the Brunner Company’s 
Nos. 2 and 9 bores. These logs state that a little oil and gas occur all 
through the conglomerates that lie below the limestone. Since the bores 
were cased, a mistake as to the occun*cnce can hardly have been made, 
and therefore a deeper source than the conglomerate for all or much of the 
Kotuku oil must be regarded as the most probable. The small amount of 
benzene in the oil hitherto obtained supports the hypothesis of a deepei* 
source than the argillaceous sandstone or the limestone.” 

In the Gisborne district, according to Adams,* the oil which occurs 
on the surface as well-marked seepages at Waitangi is derived primarily 
from a bed of oil shale which lies at the base of the Whatatutu series of the 
Survey. The autlior says (page 40), “ As a result of the examination that 
has just been completed, it seems certain that the clay shales which form 
the lowest members of the Whatatutu series are the upper portion of or form 
the impervious cover for the oil zone of this area. Every sample of this 
j'oek which was obtained gave, when finely pulverized and subjected to 
strong heat, a decided smell of hydroiwbons. From its character. the clay 
shale is advisedly suited for a cover for a stratum containing oil." 

Tliese beds of the Whatatutu series are classified by Adams as of Miocene 
age, but it seems reasonable that McKay's classification of them as Cretaceous 
is more correct, since he found Inoceramufi shells in them ; and the report 
has been recently confirmed by the discovery of these fossils in boulders 
in the bed of the Waipaoa River in a matrix similar to that of the lowest 
beds of the series. This discovery apparently confirms McKay’s classi- 
fication, and we may therefore look on the shale, or the beds associated 
with it — probably the sandy beds — as the place of origin of the oil, and the 
fact that indications are to be found freely in the overlying clays which may 
be of Miocene age is attributable to migrations from a lower to a higher 
horizon. In this locality the only possible origin for the oil is an organic 
one, and almost certainly the oU has been derived from the remains of 
animal-life of a former sea-bottom. 

In the East Coast district of Wellington the Miocene marls and clays 
are well developed, and under them lies, in all probability unconformably, 
a Cretaceous series.f Surface indications, such as gas emanations, are 
frequent in the overlying beds, but in all probability the major portion 
of the oil is derived from the lower series, in which black slaty sliales are 
interbedded with clays and sandstones. These are well exposed near ihe 
coast, and have a general inland dip. The overlying marls are very thick — 
certainly over 3,000 ft., and probably over 5,000 ft. — and since they are marine 
in origin and contain traces of marine organisms it is quite possible that 
a part of the hydrocarbon matter they contain, and in some cases the 
whole of it, has been derived fronl the beds themselves and has not been 
accumulated by migration from the petroliferous beds underneath. 

If we consider, therefore, that p deep-seated source of oil exists, then 
its probable mode of origin should be briefly referred to. The only accept- 

* BuUatin No. 9 (new aories), N.Z. Gool. Suit., Geology of the Whatatutu Subdivision, 
t So® Park, QeoL Surv. Hep^ for the year 1887-88, p. 20. 
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ftbie explanation is that it is due to the alteration of organic matter. This 
exists in two forms at the base of the Cretaceo-tertiaiy series — viz., as 
coals and lignites of vegetable origin, or as animal matter of marine origin 
Although the former is a possible source of the supply, it appears extremely 
unlikely that these coals have been depressed so far that the earth’s internal 
heat has been sufficient to convert them into hydrocarbons. Our coals 
show little change unless they have been placed in close proximity to volcanic 
intrusives, in which case they are converted into altered brown coals or into 
mineral cokes or anthracites. The marine-organism explanation, therefore, 
is apparently the best solution of the problem. Below the limestones of 
Lower Tertiary or Upper Cretaceous age there lie almost invariably Green- 
sands and other sands which contain a considerable amount of matter of 
organic origin. It has been noted previously tli^t the black oysters asso- 
ciated with the coals of this series, when broken or struck with the hammer, 
give off a pronounced petrolaceous smell, and the remains of Foratninifera 
and other marine organisms are widely distributed through the Greensands. 
A thick band of these contains very generally a large quantity of sulphur, 
whose formation can certainly be attributed to the former presence of 
organic matter; and the frequent association of petroleum with sulphur 
compounds in other fields is also very suggestive in this connection.* A 
very illuminating paper by Daly in the “ American Journal of Science,” 
vol. xxiii, 1907, entitled “The Limeless Ocean of Pre-Cambrian Time,” 
draws attention to the probable accumulation of organic matter which may 
occur under conditions similar to those obtaining in the Black Hea at the 
present time, and to the existence of large quantities of sulphur compounds 
associated with these accumulations. We have thus an explanation of the 
connection of sulphur with the large masses of organic*, material which could 
yield petroleum if buried under an impervious covering and subjected to the 
slow but sure chemical changes which go on in the crust of the earth, whether 
these changes be due to the transference of heat from lowei' levels in the crust, 
or to the action of bacteria, or to any other cause. 

If, then, these sands and their associated beds be the locus from which 
the supplies of petroleum are derived, it becomes increasingly important 
when prospecting for oil in this country to know what thickness of the Mio- 
cene marls has to be penetrated in order to reach the underljring Cretaceous 
sands. In the North Island the marls are very thick — ^up to 6,000 ft., and 
perhaps much more. In the South Island the marls, with the exception 
of those in the Marlborough district, are comparatively thin ; but they are 
usually folded with broken anticlinal crests, and it is probable that the 
greater part of the oil they may have once contained has escaped. There 
are places, however, such as Cheviot, which do undoubtedly give indications 
of the presence of oil in small quantities, and in these cases it may be reason- 
ably supposed that the conditions favoured its retention for a longer period 
than elsewhere. 


* See U.S. Geol. Surv., Bull. 398 : ** Geology and Oil Resooroee of Ck>olinga Distriot, 

California,” p. 187. 
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Art. XXXTX.— TAe Geology of Tahiti. 

By P. Marshall, M.A., D.Sc., B'.G.S., Professor of Geology, Otago 

University. 

[Read before the Otago hieiitute, let December^ 1914.] 

• Plato VII. 

All those islands of the Central Pacihc which have been examined geologic* 
ally are either formed of coral rock or they are of volcanic origin. No 
sediments other than those that have the nature of coral detritus or of 
volcanic tufs are known, with the possible exception of the coal-seams 
that are said to occur at the Island of Rapa. 

In a few of the islands the occurrence of plutonic rocks lias been recorded. 
Such records are, however, at the least, doubtful at Borabora, Maupiti, and 
at the Marquesas. At Sunday Island, in the Kermadec Group, there are 
certainly blocks of granite of considerable size and of some number em- 
bedded in a volcanic breccia. 

In the Island of Tahiti, however, a series of plutonic rocks has been 
definitely proved to exist. The first rectord of these appears to be contained 
in Cuzent's work on Tahiti in 1860. Afterwards, in the year 1898, specimens 
were found in old collections previously stored in “ Tancien musAe colonial,” 
in Paris. These, like Cuzent’s specimens, had been collected in the valley 
of the Papenoo, in which the Tuoru River flows. 

Professor Lacroix at once realized the interest attached to these rocks, 
and in 1901 he induced M. Seurat to search for them. This distinguished 
biologist was at that time sent on a zoological mission to Tahiti in connec- 
tion with the pearl-shell industry. The success of M. Seurat’s geological 
work is described in the following words : M. Seurat d procede d Vexphra- 
tion herisSe de difficuUSs de toute la mUee de Papenoo et partioididremtnt de 
sa parlie haute. II est parvenu aimi d trouver le gisenient en place de la roche 
en question.''* 

With the aid of M. le Capitaine Courtet, who had at a previous time 
made a survey of the valley, a good map was drawn, and on it the geological 
information obtained by M. Seurat was inserted. This map was of the 
greatest value, as it was in all respects more accurate and more detailed 
than the official map used in Tahiti. So far as the lower course of the river 
was concerned, it appeared to be absolutely correct. It was not until we 
reached the upper part of the valley that any discrepancies were found 
between the map and the actual courses of the streams. 

Professor Lacroix had hoped that the work of M. Seurat would have 
enabled him to decide the vexed point as to whether the plutonic rooks 
were the remnant of an ancient eroded land-mass, or whether they were 
masses intrusive into the basaltic series of which the island is almost entirely 
composed, in the same way as the gabbros are mtrusive into the lavas of 
the Hebrides. In this important respect the results were inconoluuve, 
for he says, ” Malheureusement, je ne suit que poser ce probldme. M. Seurat 
tn'a dit n'avoir pas vu de blocs de, oouleur <Mir dans les tufs hasaUiques, tnais 
Us researches prScises seraient nicessaires pour Uuoider oe problime.'*f . 

Matters resting in this rather unsatisfactory state, advantage was taken 
of a visit to Tahiti in August, 1913, made with the aid of a grant from the 

* Lacroix, “ Les roohes aloolines do Tahiti,*’ Bull. 8oc. G^l. de Frozico, 4*' sdric, 
t. X, lOiO, p. 92. 

t Lacroix, loc. cii., p. 97. 
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Australasian Association for the Advancement of Science, for research on 
the alkaline rocks of Australasia. 

Letters written previously to the Governor, M. L6on Geraud, received 
replies which assured me of every assistance in the project of ascending 
the Papenoo Valley, which was said to be “ herisee de difficuUes ” and “ il 
n'exiMe pas de sentier bien trace et on doit sejrayer soimhne son cheniin” 

On my arrival in the colony M. Geraud kindly gave me a letter to the 
chief of the Village Papenoo, situated at the mouth of the River Tuoru, 
and ho promptly furnished us with the necessary guides. It was extremely 
fortunate that one of these, Teaeo by name, had accompanied M. Seurat 
when he made his geological collections in the valley. This enabled me to 
find his localities with the utmost certainty and with the least loss of time. 

The entrance to the Papenoo Valley is about 300 metres wide, and its 
sides rise precipitously to a height of iOO metres at first, but they ascend 
gradually towards the interior of the island. Its floor is covered with 
gravels, in which boulders of plutonic rocks of some variety are quite common. 
These vary from pure white types to dark theralitcs, many of wliich 
contain conspicuous crystals of hornblende and augite. Mixed with these 
there is a great variety of basalts, and a few of tinguaite and monchiquitc. 

The river maintains a wide floor as far as Tiamii (see map of valley), 
about 9 kilometres from its mouth. Here the Tamanu tributary branches 
off from it. This stream drains the east and north of Orofena, the highest 
peak of the island. In its gravels there were no boulders of plutonic rock. 
Above this point the Papenoo Valley narrows rapidly, and in many places 
flows over the native rock. * 

Close to Tiamii an area of plutonic rock is indicated by Seurat. The 
guide Teaeo showed me a large boulder in the forest, which he said was the 
outcrop discovered by Seurat. It was clearly a transported boulder, and 
I could find no outcrop of plutonic rock near it, though basalt occurred 
in situ 100 metres farther up the stream. 

The same was found to be true at the mouth of the Navenave and Pihoi, 
other localities where plutonic rocks had been reported in situ by Seurat. 
In both of these places large boulders of plutonic rocks were to be seen 
in number, but no rock other than basaltic breccia could be found in place. 
From a point a little beyond the mouth of the Pihoi our track led some 
distance above the bed of the Tuoru across the small stream Teti. Here 
again the only plutonic material that was found consisted of large boulders 
evidently water-borne. The bed of the Tuoru was not seen near this place, 
so I am not able to say whether the plutonic occurrence recorded by Seurat 
at this place is correct, though, as far as appearances went, it appeared 
unlikely that it was so. 

Shortly above the junction with the Teti the Tuoru forks into the Maroto 
and the Tahinu. My guide (Teaeo) asserted that Seurat went no farther 
than the junction with the Teti. Lacroix, however, states that Seurat 
went for some distance along the bed of the Maroto, and found that the 
plutonic boulders soon disappeared, and that the upper part of the valley 
is constituted entirely of ba^lt. There must be some mistake here, for 
at the junction of the Tahinu and Maroto there is nothing but volcanic rock 
in situ, while a little fiirther up the Maroto plutonic rock is to be seen forming 
the bed of the stream, and it continues to form its banks for some distance. 

It thus appears that in all but one of the localities where Seurat is stated 
to have found plutonic rock in situ I was unable to find any, and this one 
I was not able to visit. 
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In the bed of the Tahinu, about a mile above the point where the river 
joinB the Maroto, there is an outcrop of white syenite which extends for about 
100 yards along the bed of the stream. This rock is seamed most irregu- 
larly by thick and thin dykes of a dark rock of a diabasic nature. Two 
hundred metres above the syenite outcrop the Tahinu again branches, and 
the right-hand branch retains the name Tahinu. In the bed of this stream 
no boulders of plutonic rock could be seen ; all the boulders had a basaltic 
appearance. In the bed of the left-hand branch, the Tcrefaatautau, plutonic 
boulders of various natures were quite frequent. Tliis branch was followed 
for a short, distance, but no rock was seen itt situ. The proportion of boulders 
of plutonic rock slightly decreased, and the stream in this part of its course 
was relatively open, and not enclosed in a gorge. 

The Maroto branch was not followed for some distance from its junction 
with the Tahinu, but it was found that about half a kilometre above that 
point it cuts through a plutonic rock (gabbro). A short distance farther 
on a small tributary which joins it on the right contained no boulders of 
basalt, but a great variety of large boulders of plutonic rock. Another 
half a kilometre farther on the stream showed a large exposure of peridotite. 
A little distance farther on there was close to its right bank an occurrence 
of a highly porphyritic theralitc containing large crystals of hornblende. 
Above this point the stream contained as many boulders of basalt as of 
plutonic rock. Nearly a kilometre farther on, and at a short distance 
from the right bank, there was a large outflow of spring-water of a strongly 
ferruginous character. The water was highly charged with a gas which had 
no smell and would not support combustion ; it was probably carbon dioxide. 

The rock near the spring was much decomposed ; it contained largo 
crystals, and appeared to be a theralite. This spring was said by my guide 
to be Vai Apaaoa, which in Laeroix’ map is placed on the left bank of the 
Maroto. All the ground near this spring is saturated with spring-water, 
and the soil is everywhere red with iron oxide. The water of a neighbouring 
stream is as great in volume, and contains ferruginous matter to as great 
an extent, as Vai Apaaoa, and it is evident that there is close at hand 
another sprmg as large as the one that we saw. The water of these springs, 
which is quite cold, tinges the whole of the water of the Maroto a ferruginous 
tint. The water of the Tahinu is tinged in a similar manner near the out- 
crop of syenite, and spring-water is everywhere escaping in some quantity 
near the main stream. This evolution of spring-water may account for the 
fact that the syenite contains a considerable quantity of pyrite. Above 
its junction with the Terefaatautau the water of the Tahinu was quite clear, 
and in the Terefaatautau there was very little discoloration due to spring- 
water. It appears, then, that the evolution of spring-water occurs only in 
the area of plutonic rock, and, so far as observed, the escape of the spring- 
water was greatest near the margin of the plutonic rock. 

On the left side of the Maroto, opposite the spring Vai Apaaoa, no plutonic 
ro(k was seen on the side of the hill which forms the watershed between the 
Tuoru and the Tamanu. 

From the summit of this watershed at Tetiairi Pass a good view was 
obtained of the whole of the central basin of the island. The general form 
of this basin was now disclosed, and was seen to fully justify the expression 
of Meinicke : ** Idegt er an der Westseite eines grosaen runden Bergkranzea 
der dm Thai dea oheren Papenoo fiuaaea umachlieaat.**^ 

* Meinioke, “ Inseln des Htillon Ooeans/* Zwoitor teil, p. 164. Leipsig, 1875. 
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From the point where the Navenave joins the Tuoru the whole of the 
basin of the Upper Papenoo, about 5 kilometres in diameter, is enclosed by 
a rampart of astounding mountain-peaks, which, however, do not actually 
include Orofena (2,230 metres). The highest peaks of this rampart cer- 
tainly nowhere rise to a greater height than the 1,800 metres of Tetufera 
(Plate VII, fig. 1), and the 1,476 metres of Tamaiti, yet their acclivities 
are most abrupt. Even at the locality where syenite outcrops in the Tuoru 
bed the elevation is only 320 metres above sea-level, and for some distance 
toward the mountain the slope is but slight. Along this nearly circular 
wall the summits rise in remarkably sharp aiguille peaks (Plate VII, fig. 2), 
and in two places the wall is picrc^ by relatively low passes, one of which 
— IJrufaa — is only 884 metres above sea-level, and leads to the lake Vaihiria, 
on the south-eastern slopes of the island. 

The central part of this impressive amphitheatre is occupied by a low 
hill — Ahititera — about 860 metres high (Plate VII, fig. 1). Its surface is 
rounded and smooth compared with the steep precipices and aiguille peaks 
of the surrounding mountains. This hill — Ahititera-^ is drained on its 
two sides by the Terefaatautau and the Maroto respectively. Its summit 
consists of a rocky mass, which, unfortunately, was not seen before our 
viewpoint was reached. Our food-supply and other considerations did not 
allow of time for visiting this peak, from which as a central point the sur- 
rounding landscape must be w^onderful. Specimens, too, were not obtained 
from it. The guide Teaeo, whom I found most accurate in all of his topo- 
graphical statements, assured me that it was formed of a roche grennCy and 
his information was strongly supported by the appearance and weathering 
forms of the rock. 

The topography of the country strongly suggested the opinion that 
this relatively low conical hill was composed of plu tonic rock, as was 
actually the case so far as that part of it which I had visited was con- 
cerned. The essentially difierent nature of the surrounding hills suggested 
also that they were formed of a different kind of rock-series. This opinion 
is supported by the fact that in the Upper Tahinu, judging by the nature 
of the boulders in its bed, nothing but basalt outcrops. In the Upper 
Navenave and Pihoi there is said by M. Seurat to be no indication of the 
outcrop of plutonic rock. In the main stream I found no plutonic material 
in situ until the white syenite was reached on the east side of the hill Ahiti- 
tera, and in the gravels of the Terefaatautati and Maroto boulders of plutonic 
rock became less numerous as the stream-beds were ascended. 

It thus appears that, so far as my observations go, the whole area 
of plutonic rock is practically confined between the beds of the Tahinu, 
Terefaatautau, and Maroto Streams— that is to say, the are^ of the hill 
Ahititera. 

Petrology. 

The plutonic rocks of the Papenoo Valley, of Tahiti, have already been 
shown by Lacroix to be of special and somewhat peculiar interest, for they 
include alkaline rocks which here, as elsewhere, display a great variety. 
Lacroix compares them with those of Madagascar, from which island he has 
described a similar series. All but one of Lacroix’ types contain a’ feld- 
spathoid mineral, principally nephelino ; and they all lie between nepheline 
syenite and essexitic gabbro. He classes them as follows :* Syenites niphc- 
Uniques, monzonites niphSUniques, gabbros niphiliniques, gahhros essexitiques. 


* Lacroix, loc* cU,, p. 121. 
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None of these t 3 rpes were, however, found in sttu, though the Urge 
boulders that were found suggested that this was the case. It was my 
good fortune to extend this series at both ends by additional specimens 
of plutonic rock actually found in situ. On the one hand, in the bed of 
the Tahinu, as mentioned before, there was a syenite wanting in nephcline, 
and of a more acid character than any of the rocks described by Lacroix. 
On the other hand, there was a peridotite in the bed of the Maroto which 
in a sense corresponds among the plutonic types to the picrite mentioned 
by Lacroix as occurring in the volcanic series. The plutonic rocks of the 
interior of Tahiti thus form a very complete series from acid to peridotite 
types, through a great variety of alkaline varieties. 

Syenite. 

Hand-specimens of this rook are nearly quite white, though they show 
a few plates of biotite, and contain a great many very minute crystals of 
pyritc. 

In section the rock is found to consist almost solely of an alkaline feld- 
spaf in allotriomorphic crystals. The albite twinning is very general, but 
irregular, and the mineral is almost certainly anorthoclase or a fine perthite. 
It is considerably decomposed, and in some cases the product of decom- 
position is distinctly muscovite. There is a little biotite in rather large 
crystals, with intense pleochroism, from pale-straw colour to nearly black. 
Small crystals of pyrite are scattered through the rock rather plentifully. 
Sphene, which is so abundant ..in the nepheline syenites and monzonites, 
and to some extent in the theralites, is in this rock almost entirely wanting. 
(For analysis, see page 371.) 

GMro. 

This was found in a small gorge where an ill-defined pig-hunting track 
of the Natives crossed the Maroto, apparently about half a mile above the 
point where the Maroto joins the Tahinu. In hand-specimens the rock is 
moderately coarse-grained, the feldspar predominant over the augite, but 
a quantity of magnetite is to be seen. 

In section the feldspar is found to be bytownite. It is in small grains, 
and its crystal outline is seldom complete. All the feldspar is fresh and 
well twinned. The augite has a very slight violet tint, and is not noticeably 
pleochroic. Ilmenite is abundant in the section. It occurs in sharp crystals, 
bordered by a thin reaction rim. Frequently there is a small amount of 
biotite associated with the ilmenite, but this mineral is qot to be seen 
olsewhere in the section. No sphene was seen. 

Peridotite (Wehrlite). 

A black rook, in hand-specimens showing a small amount of serpentine, 
And clearly granular in structure. In section, augite is found to be the 
most abundant mineral. It does not show the distinct violet colour which 
characterizes this mineral in the great majority of plutonic rocks of this 
island. The crystals are of moderate size, and show few regular crystallo- 
graphic planes. Olivine is fairly abundant. It is much fractured, and the 
crevices are filled with magnetite. The olivine does not show crystal bound- 
aries. Associated with it there are patches of colourless crypto-crystalline 
matter, in which a few grains of iron-ore can be seen. This crypto-cryntal- 
line matter is very fine-grained, and has a low refractive index, with very 
high birefringence. Where it borders the augite it has sharp clear-cut 
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boundaries, indicating, of course, that it was the last mineral to crystallize. 
A little dark-brown biotite is associated with the olivine. There is no 
iron-ore apart from that associated with the olivine. (For analysis, see 
page 371.) 

It will at once be evident that the discovery of these types considerably 
extends the series previously described by Lacroix, who has already com- 
mented on the close relationship between the various members. An ex- 
tension of the series in the basic direction was clearly foreseen by him, for 
he recognized that an ultra- basic plutonic would probably exist to represent 
the picrite which he had distinguished among the basalts. This picrite, 
however, contains some feldspar, and it is thus less completely ultra-basic 
in a mineralogical sense than the peridotite just described. 

In the acid direction the series of Lacroix is still further extended, for 
the most acid type described by him — ^the syenite niphelinique d biotite — 
contains only 52*25 per cent, of sili(;a, whereas the syenite now found in 
situ in the bed of the Tahinu contains 61*06 per cent, of silica, notwith- 
standing the considerable amount of pyrite in the rock. This syenite con- 
tains a slight excess of potash over soda — a feature that was noticed by 
Lacroix also in his syenite ncphelmique d biotite, though in all the other 
rocks of the scries there is a considerable excess of soda over potash. 

It is thus apparent that in this small area there is a plutonic series 
extending from a syenite with potash in excess of soda, and consisting 
almost entirely of alkaline feldspar, through various types of monzonites, 
essexites, theralitet, and gabbros to a peridotite with absolutely no feldspar. 

Professor Lacroix, in 1910, mentioned a specimen of granitic which had 
been collected at Tautira, on the north side of the Peninsula of Taiarabu. 
P6re Alain, of L’l^cole des Freres, at Tahiti, kindly gave me a specimen 
of a similar granite which had been given to him as coming from Tautira. 
As Lacroix said, “ SHI protrient du sol de Vtte il y aurait Id un fait d*une 
grande importance.'' A visit was accordingly made to Tautira, and a 
specimen of the granite was shown to various Natives, who all agreed that 
they had never seen such a rock anywhere in the district. The chief, 
Ori a Ori, in particular, was emphatic in the statement that he had not 
seen a rock of this nature in the mountains, or anywhere else in the country. 
A diligent search was afterwards made in the river-gravels and on the sea- 
beach for boulders or pebbles of granite, but entirely without success. It 
seems that this granite, if it ever really came from Tautira, had been 
previously brought there as ballast or for some other purpose by some 
visiting vessel. 

Though no granite pebbles were found at Tautira, pebbles of plutonic 
rock were not infrequent in thr» gravels of the Tautira River. These were 
found to be specimens of a highly feldspathic olivine gabbro similar in man)' 
respects to the specimens from the Papenoo Valley. 

Dyke Rocks. 

Specimens of tinguaites, monchiquites, and camptonites have already 
been described from the material brought from the Papenoo Valley by 
M. Seurat. I found that boulders of tinguaite were not common in. the 
material of the river-bed, and I was unable to find any in place. One of 
my guides — Mauri — however, told me that the roches vertes were to be 
found in some abundance in the gravels of the upper part of the Teti Valley, 
but I had no time to attempt to verify his statements. Boulders of mon- 
chiquite were quite common among the boulders of the Papenoo Valley. 
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Am stated by Lacroix, there is every variation between the rocks classed 
by him as monchiquites and camptonites; that is, between hornblende 
lamprophyres which have a basic feldspar in the finer constituents of the 
groundmass and those that have analcite. I did not find any dykes of 
monchiquite in situ. 

Numerous dykes were found seaming the syenite. These, however, 
are of a diabasic type. The rocks contain an abundance of augite, always 
in small crystals with idiomorphic boundaries, and occasionally forming 
small group of five or six radiating individuals. Feldspar is not abundant. 
It has the moderate extinction-angle of andesine. There is a little ser- 
pentine, obviously derived from olivine. Some epidote occurs in somewhat 
irregular patches. There is much magnetite. A little brown hornblende 
is found where residual fluid matter has oozed into pores of the rock. 
A mineral is present in the form of small irregularly lath-shaped crystals 
with a high refractive index and high birefringence. It has the small 
extinction-angle of 6° and a pronounced longitudinal cleavage. It is 
almost colou less, and may be a variety of hornblende. Except for this 
type, no dyke rock was found in place. 

Volcanic Rocks. 

The greater number of volcanic rocks that were found in Tahiti were 
basalts ; in fact, this type appears to be the only one which occurs in the 
vicinity of Papeete, though, of course, its structure, and to some extent 
its composition, varies somewhat widely. An extremely coarse type with 
large idiomorphic crystals of ajugite is found in the bed of the small stream 
Bividre de la Keine, about 1 kilometre west of Papeete. Another type 
with large grains of olivine always surrounded with a red oxidized border 
is quarried for road-metal on the main road 3 kilometres west of the 
town. This rock contains small crystals of augite only in the groundmass, 
and very little labradorite feldspar, though iron-ores are plentiful. In the 
vaUey of the Papenoo boulders of basalt are more common than those of 
any other kind of rock. They are often vesicular, and in the vesicles there 
is a considerable variety of small crystals of zeolite. 

One of the largest outcrops of basaltic rock that was seen occurred in 
the valley of the Papenoo, about 6 kilometres from its entrance. This out- 
crop extended from the Vai Rutu to Maoma. It forms cliffs rising to a 
height of over 100 metres above the floor of the valley, and shows a distinct 
columnar structure. In section the rock is found to consist of crystals of 
olivine, mostly idiomorphic, and of moderate size, embedded in a plexus 
of small brown crystals of augite. There are small grains of magnetite and 
a little residual dark-brown glass crowded with feathery crystals of ilmenite. 
In hand-specimens the rock is quite black, and the only mineral which can be 
distinguish^ is olivine. This rock is quite a typical limburgite, distinguished 
from the picrite of Lacroix by the entire absence of feldspar. 

At the entrance to the Vaihi tributary of the Tuoru there is a zeolitic 
basalt in situ. It contains no olivine. The augite is of a pale-brown colour, 
in long slender crystals. The feldspar is in the form of very slender micro- 
lites arranged in the form of delicate feathery growths. This is certainly 
one of the older lava-flows of the island volcano. 

BauffHopAyre. 

The rook of this class previously described from Arue (Rep. Aust. Ass. 
Adv. Sci., vol. 13, 1912, p. 196) could not be found in situ. The road- 
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cuttings near at hand, where the road round the island passes over a pro- 
jecting spui', show nothing but basalt lavas, and it becomes evident that 
the small stream in the bed of which the pebbles of hauynophyre are found 
have been transported from a considerable distance. This is at present the 
only lava rock of the island in which hornblende has been found. 

Another rather different hauynophyre was, however, found in situ. 
This rock forms a high cliff at Tapahi, 20 kilometres east of Papeete. 
This rock contains a few grains of olivine, which have a thin border of iron 
oxide, and are entirely surrounded by augite. Pale-brown phenocrysts of 
augite occur, l)ut they are not plentiful. The crystals of hauyne are of 
moderate size. They are dark blue in colour, but they weather readily to a 
pale-yellow tint. The hauyne contains a great abundance of inclusions of 
a black colour, wliic-h in many cases make the mineral quite opaque. The 
groundmass contains much augite in elongated microlites. Feldspar 
forms irregular microlites of small size : they are apparently anorthoclase. 
There is a little nepheline, quite allotriomorphic, and a great deal of 
magnetite. 

A slip about 200 metres failiher down the Tahinu than the outcrop of 
syenite discloses a highly weathered light-green rock, from which, how- 
ever, a sound specimen was obtained. The greater part consists of small 
irregular crystals of feldspar (andcsine) with much pale augite also in small 
crystals, and contains a number of inclusions of magnetite. There are some 
patches of irregular grains of brown hornblende. There are a few grains 
of olivine, whi(^h are much dusted with magnetite throughout, and are 
occasionally changed into a highly birefringent crypto-crystalline substance 
that could not be identified. 

Another lava outcropping about 50 metres down-stream from the syenite 
outcrop proved to be a dolerite. It contains large crystals of pale-brown 
augite with a dark border. Labradorite feldspar is plentiful. Magnetite 
and ilmenite are abundant, and there is much olivine dusted with magnetite 
throughout. 

These lavas have evidently been considerably affected by the high 
temperature due to the adjacent pipe of the volcano which was built up 
to a height of 2,000 metres above them after they had been ejected. 

Prom the account given here it will be seen that the occurrence of 
plutonic rocks in the island of Tahiti is quite different from that indicated 
in the map published by Lacroix, which was based on the collections and 
observations of Seurat. The large exposure of these rocks over the greater 

E art of the Upper Papenoo Valley which is shown in the map was not found 
y me. The actual exposure seen was situated almost entirely between 
the beds of the Tahinu and Maroto Streams. Here the ground has a 
relatively gentle slope, in marked contrast with the precipitous slopes of 
the hills around. The top of the conical hill — Ahititera — formed of these 
plutonic rocks does not rise to more than 850 metres above sea-level. The 
plan of the island shows that this area is almost exactly the centre of the 
whole island. Within this plutonic area there is found to be a groat variety 
of rock types, actually varying •'from an acid syenite to a peridotite. The 
greater part of the area, however, judging at least from the preponderance 
of boulders, appears to be formed of the more alkaline types, from nepheline 
monsonite to theralite. This, however, has not yet been demonstrated by 
the actual location of the outcrop, partly because the tropical vegetation 
and weathered rock-matter largely obscured the outcrop, but mainly because 
of the lack of time available for work. 
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,8o far as the actual located outcrops are concerned, the extreme types 
appear to be marginal in their occurrence, while the main mass of the central 
hul—Ahititera— seemed to be composed of monzonitic rocks, judging by 
the boulders contained in the beds of the streams that radiate from the hill. 
It was most unfortunate that the slopes of Ahititera were not more closely 
examined, but as our route had led along a stream-valley in mountainous 
country covered with tropical forest it was not possible to get an idea of 
the topography of the country until the viewpoint from the pass Tetiairi 
had been reached, and it was then too late to return. 

As stated previously, the hill Ahititera, over which the outcrop of 
plutonic rocks occurs, is the actual central area of the island. This hill 
IS almost entirely surrounded by a circle of high mountain-peaks, composed 
apparently of lavas and breccias, and from these peaks the land slopes 
outward without steep average slopes in all directions. It is, however, 
radially furrowed by deep radiating valleys separated by the knife-like 
ridges so well described by Darwin and Dana. On the west side only is 
there any exception to this statement. There Aorai and Diademe extend 
the high country somewhat to the west of the upper part of the Papenoo 
VaUey. 

)Vhen this arrangement of a small plutonic area surrounded by a circle 
of volcanic rocks, and of this central hill surrounded by a ring of lofty peaks, 
is borne in mind, only one conclusion as to the structure of the island can 
be arrived at. It appears obvious that the plutonic area marks the position 
of the much-denuded remnant of the plug hlling the pipe through which 
the volcanic rocks were ejected. If this reasonable conclusion be accepted, 
it will be seen that the original volcano of which Tahiti was formed reached 
a height of at least 3,000 metres, for the dissected and worn remains still 
attain an elevation of 2,232 metres in Mount Orofena, which stands some 
distance back from what was probably the central orifice of the volcano. 
Here, then, we have the materials of a volcanic plug exposed by erosion 
and weathering at a depth of 2,000-2,500 metres below the summit of a 
volcano the ruined flanks of which still rise up in a mighty rampart to a 
height of 1,500 metres or more on every side. 

The plutonic rocks of the central plug of the volcano are mainly of 
an alkalme nature, lying between monzonite and theralite. The volcanic 
rocks are mainly basalts, though hauynophyres and phonolites also occur. 
There thus appears to be something of a discordance between the plutonic 
and volcanic types, and this even suggests that there is no community of 
origin between them. This discordance is of a specially marked nature 
mineralogically, for whereas almost all the plutonic rocks contain a large 
amount of nepheline, brown hornblende, and often biotite and sphene, the 
volcanic rocks contain practically none of them. 

This difference is, however, far more marked mineralogically than 
chemically, as has been well shown by Lacroix. The analyses that he 
has published show quite clearly that the chemical differences between 
his gahbro niphilinique (theralite) and gabbro esaexUique on the one hand, 
and of some of the basalts on the other, is quite slight. Again, the syenite 
nSphelinique d amphihole and nwmanite niphHinique on the one hand are 
also chemically equivalent to the hauynoph 3 rres on the other. The discovery 
related here of the plutonic rocks syenite and peridotite now provide 
equivalents for the phonolite and picrite of Lacroix among the volcanic rocks. 

It thus umpears that from a chemioal standpoint there is a satisfactory 
equivalence l^ween the plutonic and the volcanic rocks of this island. 
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To some extent at le^st the great mineralogical difference that has 
been mentioned can be explained. It appears that hornblende and mica 
do not crystallize in an igneous magma unless some mineralizer is present. 
Thus Doelter says, Was die hornblende anhelafigt, so imrd vielfach die 
Notntendigkeit ix)n Wasser and hoheren Drmk nngemommen, Keinenfalls ist 
ihre BiMnng ohne Mitwirkung mn MineralisaiorcM moglichy ebemowenig wie 
bei Glimmer . . . Bezuglich der Hornblende hat Beeke der Empm des 

Druckes auf ihre Bildmtg stadiert and scheint jedenfaUs wenigstens dne geringe 
Druckzimahme ihre Entstehang za fordern.'*^ 

At the time of an eruption of magma the water, and probably any other 
mineralizer, would escape, and there would then be no cliance of hornblende 
forming. A new molecular arrangement within the magma would be 
the result. This might well end in the crystallization of the minerals of 
a normal basalt. It is noticeable that, while theralites and nephelinitoid 
monzonites are apparently the commonest types of pliitonic rocks, basalts 
are by far tfie rfjmmonest types of volcanic rocks. 

Lacroix has already shown that a clear relationship of a chemical nature 
exists between liis monzonile nephelinique d biotite and the hauynophyre. 
Tt can be clearly seen from the accompanying table that the syenite men- 
tioned iti these pages is a chemical representative of the phonolite described 
by Lacroix as coming from Vairao. The peridotite also obviously belongs 
to the same chemical class as the picrite he has described. The table of 
analyses given here is taken from his jmper, l>ut the analyses made by me 
of the syenite and peridotite are added to it. 
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A. Syenite with pyrite and a little biotite. Analysis, P. Marshall. 

B. Syinite nephelinique d biotite. 

C. Syinite niphelimque d amphibole. | 

D. Monzonite nephilinique. Analysis, M. Pisani. 

E. Oahbro niphilinique. 1 

F. Oabbro easexitique. ' 

G. Peridotite (wehrlite). Analysis, P. Marshall. 

B, C, D, E, and F quoted from Lacroix, “ Roches alcalines de Tahiti,” 
Bull. Soc. (MoL de France, 4* serie, t. x, 1910, p. 121. 

• C. Doelter, “ Petrogenesis, Braunschweig,** 190e, p. 14U. 
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A. Tinguaite. B. Camptonite. C. Microgabbro. 
All analyses by H. Pisani, Lacroix (loc, cit.). 
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A. Phonolite, B, C, D, E. Hauynophyre. F, G. Basalt. H. Picrite. 
I. Limburgite. 

A, B, C, D, F, 6, H, analyses, H. Pisani, Lacroix {loc, cit ,) ; E, analysis, 
P. Marshall (Rep. Aust. Ass. Adv. Sci., vol. 13, 1912, p. 197) ; I, analysis, 
P. Marshall. 


Daly has lately, as is well known, suggest^ that the alkaline igneous 
rocks are due to the solution of masses of limestone in a magma of sub- 
alkaline composition. There appears to be no evidence in support of this 
theory so far as our knowledge of the alkaline rocks of the South Pacific 
islands allows us to form a judgment at the present time. Though volcanic 
tuffs and breccias are of common occurrence m the Pacific islands, and 
though they have been examined carefully in several places, no fragments 
of limestone or sedimentary rock have yet been ^covered in them, nor has 
any material of this kind been found in the lava itself. It is true that Daly, 
in his summary of the field associations of alkaline rocks in different parts 
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of the world, inserts a query as to the possibility of carbonate rocks being 
cut by the eruptive rocks of Tahiti.* 

AU round this island the ocean-floor quickly falls to a depth of about 
2,500 fathoms, and its surface is covered with volcanic mud, or with this 
material mixed with globerigina ooze or with red clay.f There appears to 
be no reason to suppose that before volcanic activity commenced on the 
site of Tahiti the ocean-floor at that particular spot was in any way different 
from its nature in the closely adjacent area. Over this area the ocean- 
floor is at such a depth that the calciuni-carbouatc remains of organisms 
have already been partly dissolved and the percentage of silica has become 
considerable. 

The question also arises as to whetlier any instances are known where 
basic magmas have invaded limestone and have acquired in consequence 
a local alkaline character on the borders of the magma. So far as New 
Ze^aland is concerned, we do not at present know of any district in this 
country where basic magmas have invaded limestone rocks. There is, 
however, a striking instance of a large acid batholite in contact with a 
limestone deeply buried at the time of the intrusion of the magma. This 
example has been described by Webb, Bell, and Clarke.^ Here the great 
intrusive mass of granite of the Pikikiruna Boss is in contact with a crystal- 
line limestone of (Irdovician age. Basic rocks arc the result of the contact, 
and patches of basic rock due apparently to absor])tion and solution of 
limestone are found at some distance within the granite. There appears 
to be no evidence, notwithstanding the obvious evolution of quantities of 
carbonic-acid gas, of any great disturbance of tlie magma, or of any 
influence of the absorbed Umestone, on the whole mass of the granite, 
but only on localized portions of it. No development of alkaline types is 
noticed. Similarly, in the district of alkaline volcanic rocks at Dunedin, 
New Zealand, where a highly arenaceous limestone of Cainozoic age under- 
lies the volcanic rocks, no evidence has so far been found that any solution 
of this material has taken place. 

In the actual field occurrence of the plutonic rocks in the Papenoo 
Valley, Tahiti, the occurrence of acidic types and ultra-basic types within 
a short distance of one another appears to preclude the idea of absorption 
of calcareous matter. There is every reason to believe that the outcrop is 
at a level of at least 10,000 ft. to 15, OCX) ft. above that at which absorption 
has to be supposed. Upward movement through this distance would cause 
the complete mixing of the absorbed matter. Yet here we find a complete 
separation of the magma into rocks of which one at least cannot be regarded 
as a desilicated type. 

The rock-specimens found on the beach at Tautira and in the gravels 
of the Tautira River included gabbros and phonolites. The Tautira River 
is the largest in the Taiarabu Peninsula, and, judging by the map, it appears 
to have a large circular basin in the centre of the peninsula. There can 
be no doubt that this peninsula was an independent volc^ano, and the 
Tautira River appears to have the same relation to it as the Papenoo has 
to the main island. In other words, the Tautira appears to have drained 
the original crater, and now that denudation is far advanced its basin includes 


•Daly, “The Origin of Alkaline Rocks,** Bull. Oool. 8oc. Amer., vol. 2], 1010, 
pp. 87-118. 

t Agaiwir, Mem. Hus. Comp. Zool., vol. 28, plates, pi. 202. 
i N.Z. Gk)ol. Surv. Bull. No. 3 (new series), 1907, p. 73. 
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the denuded plug that fills the pipe through which magmatic matter rose to 
the crater. The variety of plutonic tocia found here, however, was tjuite 
small, a fact that can be explained by the smaller size of the Taiarabu volcano, 
and therefore by the less extent to which denudation has laid bare the 
deeper portions of the plug. There was, unfortunately, no opportunity of 
making geological observations in the valley of this river. *' 

It will at once be seen that there is in Tahiti a splendid opportunity 
of studying the differentiation that has taken place in the magma that 
filled the pipe of a volcano of large dimensions at a depth of 2,000 metres 
below the actual crater, and of the correlation of these differentiates with 
the lavas that have issued from the crater from time to time. It happens, 
however, that a lack of time and means have prevented anything more than 
a mere locating of a few of the plutonic types, and but little has yet been 
done in finding t)ie extent of the different lavas. Tlic present paper 
merely calls attention to the excellence of this field for study. 

It may, how^‘vei\ b.* noticed that the rocks of Tahiti appear to be 
merely typical of those of most of the volcanic islands of the Eastern 
Pacific. i%us, notliing but basic and alkaline rocks liave up to the present 
been recorded from the fr)llowing islands : Samoa, Rarotonga, Aitutaki, 
Mangaia, Raiatea, Hiiaheine, Mangareva, Pitcairn, Rurutu. and the Sand- 
wich Islands. 

The association of the rock types in Tahiti appears to have a close 
relationship to the series of alkaline and basic rock types at the Otago 
Peninsula, New Zealand. Here, as previously pointed out, there is a large 
area of white trachyte composed of almost pure feldspar, a large develop- 
ment of phonolitos, and a great many basalts, as well as connecting types 
such as trachydolerites.* Some of the traeby dole rites contain large crystals 
of brown hornblende which is largely resorbed, and is associated with tlie 
violet augite in exactly the same manner as in the theralites and essexites 
of Tahiti, and in similar rf)cks of other localities, such as Massachusetts. 
The composition of these trachydolerit-es is intermediate between the 
composition of the phouolites and that of the basalts. 

At the north head of Otago Harbour a trachydolerite lava nearly always 
lies beneath a phonolite, which is in turn followed by basalts. The author 
has suggested that this association can be explained by the assumption that 
the lavas were supplied from a reservoir at an intermediate level, to which 
theralitic matter party crystallized was moved from time to time. Within 
this reservoir resorption of the crystals that had already formed might have 
taken place if the mineralizers of the magma escaped. Differentiation would 
then take place in this magma, with the result that plionolitic and basaltic 
matter might be separated and emitted at different eruptions. 

Inspection of the old solidified plug of Tahiti shows that much differenti- 
ation of a magma can take place at depths of no more than 2,000 metres 
— ^in fact, that it may be so complete as to produce a syenite composed 
almost solely of feldspar as well as a non-feldspathic peridotite. 

This observation may therefore explain the frequent association of 
alkaline and basic rock types in the Pacific region, to which attention has 
previously been called, and for which a special explanation has been re- 
quited. ** Whether the different species of rocks in Tahiti have resulted 


Marshall, P., **The Geology of IHuiedin,*’ Q.J.Q.S., vol. 62, )906. p. 388. 
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from magmatic differentiation is a question for the future. . . . The 

constant association of the main types in the islands visited truly supports 
this view.*’* 

Interest largely centres in these oceanic islands in connection with the 
structure and origin of the Pacific basin. Many attempts have been made 
within recent years to establish an association between coastal structure 
and the products of volcanic activity, notably between the coast lands of 
the Pacific types of Suess and the occurrence of andesitic rocks. This idea 
has been supported by Harkej* and Prior, amongst others, while Gregor^" 
and others have dissented from it. Thus Lacroix points out that the ande- 
sitic type is strictly circum-Pacific. This statement liolds in tlu^ present 
state of our knowledge, as pointed out by Marshall, if, as seems reasonablt', 
Tonga, Fiji, New Hebrides, Santa (Vux, Solomon, Caroline, and Marianne 
Islands are considered as circum-Pacific in their situation, a suggestion 
which is strongly supported by <Ktean soundings. 

On the other hand, those islands which are situated in the central areas 
of the Pacific Ocean are, so far as known, constituted of the alkaline and 
basic, facies which are referred to the Atlantic region. It is, howevej-, possibh‘ 
that the Marquesas (biotite trachyte, Lacroix) and Easter Island (andesites, 
Helsch) are exceptions. In order to explain this contrast between the ande- 
sitic border and the alkaline basic central area, the suggestion of Rupan 
that andesitic rocks are the product of eruption where rock-folding is in 
progress, and alkaline basic rocks where, radial fractures have been formed, 
demands attention. There is, however, so little knowledge of the actual 
structure of the basement on which these island groups are situated that 
any stated conclusions are more likely to be guesses or the expression of 
the personal bias of an author than scientific deductions based on reliable 
premises. 

Other questions arise. Is the basin of the Pacific Ocean the scar left 
by the moon when it separated from the earth, an infallen area, or a de- 
pression of an isostatic mature due to the high specific gravity of the material 
of the earth’s crust in that region ? The study of the petrology of these 
island groups ought to produce some evidence on this point confirmatory 
or otherwise of such pendulum experiments that have been made. 

I do not know whether the first theory should or should not requii’e an}’’ 
particular nature of the rocks forming the floor and the material immedi-' 
ately beneath the floor of the ocean-basin. If there is, any one would perhaps 
expect the rock to be of an ultra-basic nature. If the area is infallen, it 
would be reasonable to expect to find occasional fragments of sediments 
included in the tuffs or lava-flows, as at Mount Ruapehu, New Zealand, 
as well as at Auckland and Dunedin. Search has, however, failed to reveal 
any such fragments in the islands of the Society and Cook Groups that 
I have visited. It would thus appear that sedimentary rocks form a less 
important part of the earth’s crust in the neighbourhood than in the areas 
of the great volcanic districts of New Zealand. 

On the other hand, there is in the volcanoes of these islands a great 
predominance of basic t3rpes of rock. In the basic rocks feldspar is relatively 
unimportant, and is in almost all cases confined to the groundmass.* In 
the phonolites, which are, however, found in much smaller quantity than 


♦ Marshall, P.. “ Handbuoh der Regionalen Geologic,” band vii, abt.2 ; also Rep. 
Aunt. Ass. Sci., voi. 13, 1912, p. 201. 
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the basic rockn, feldepathoid mmerala are often more abundant thati the 
feldspars. 8uch facts as these, though possibly in the future they may 
require qualification or revision, suggest at least in the present state of our 
knowledge that the composition of sub-Facific material is, on the whole, 
more basic than that of the other areas, and to that extent favours the 
idea of the isostatic equilibrium of the Pacific basin. 

Summary. 

1. The distribution of plutonic rocks in the Papenoo Valley, in the centre 
of Tahiti, is somewhat different from that stated in Lacroix’ paper, which 
was based on the field-work of Seurat. 

2. So far as the observations of the author showed, the outcrop of these 
rocks is almost confined to the low hill Ahititera, which occupies the centre 
of the large circular basin of the Upper Papenoo Valley. 

3. The hill Ahititera is the centre of the island, and from the crest of 
the mountain rampart whi<‘h surrounds the Upp(»r Papenoo the level of the 
land falls outward somewhat evenly on all sides to the sea-level, though 
the slopes arc deeply seamed by the stresm- valleys which radiate outwards 
in large numbers. 

4. The situation of Ahititera is therefore the position of the central 
conduit of the original great volcano of Tahiti. 

5. The series of volcanic pluU/nic rocks discovered by Lacroix is ex- 
tended by the discovery of a highly feldspathie syenite as well as a peridotite 
in situ in addition to some of the types already described as Lacroix. 

6. This series is regarded us the result of the differentiation of an 
essexitic magma. 

7. Parallels of these plutonic types are found in the dykes and tlie 
volcanic rocks found in the island. 

8. It is suggested that the constantly occurring association of basic 
and alkaline volcanic rocks in other Pacific islands, and at Dunedin, New 
Zealand, has resulted in a similar manner. 

9. No evidence was found in support of Daly’s theory that the alkaline 
are due to the solution of calcium-carbonate rock by a basic magma. 

10. It is suggested that the frequent highly basic character of the 
volcanic rocks of the Central Pacific islands supports the theory that the 
floor of the Pacific Ocean has its low-lying position as a result of isostatic 
equilibrium. 


EXPLANATION OP PLATE Vil. 

Pig. 1. View of upper basin of Papenoo Valley, Tahiti, from Tetiari Pass (800 m.), {pok- 
ing south Rounded oonioal hill in middle distanbe, Ahititera (850 m.), formed 
of plutonic rook. Tetufera Peak (1,800 m.) in background, in me centre. 

Fig. 2. View of Orohe Peak from base of Ahititera Hill, Upper Papenoo VsUey, Tahiti, 
looking north. Orohe Peak is formed of volosnio lava and breccia. 
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Plate VII. 




h'at’fi p. :i7Vt. 


Fig pper Bas n of Papenoo ley. Fig. 2. — View of Orohe Peak. Upper Papeiior> Valley. 

Papenoc T.ahiti. 
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Art. XL. — Gaino/xoic Fossils from Oatmru. 

By P. Marshall, M.A., D.Sc., F.G.8., Professor of Geology, Otago University. 
[Bead before ike Otago InetUuie^ Ut December, 1914.] 

Further collecting in the fossiliferous beds of Tertiary age near Oamaru 
has been continued on many occasions by Mr. Uttley and myself with several 
assistants. It has been thought worth while to put on record the names 
of those fossils that we have found, and to add to these lists stratigraphical 
and lithological notes of an explanatory nature. For the statements that 
are made here the author alone is responsible, but he is indebted to}Mr. 
Uttley for much information. 



- • “ " “ TKvutl’ Plftiw. 

Fxo. 1.— Sketoh«map of Oamaru distciot, showing looalitieB where fossils were 

ooUeoted. 

The accompanying map shows the locality of the various places where 
we have made collections, and it will be seen generally that collections have 
been obtained from various points from All Day Bay, on the coast, ten miles 
soutl^ of Oamaru, to Wharekuri, in the Waitaki Valley, forty miles distant 
from the sea, and in the Waihao Valley, twenty miles to the north of 
Oamaru. 
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In the lists given here Molliiaoa only are classified. The Brachiopods of 
New Zealand are being separately reclassified by Dr. J. A. Thomson. The 
teeth of sharks are relatively few in this formation, and the Corals, Fora- 
minifera and Polyzoa have not been separately collected. It is not supposed 
that the collections are exhaustive, though it is probable that relatively 
few species will hereafter be added to the list from Target Gully, The work 
of identification would have been impossible without the kind and generous 
assistance of Mr. H, Suter, who has also named a large number of the new 
species, and his descriptions of these will shortly be published in Bulletin 
No. 3 of the Palaeontological series of the New Zealand (ideological Survey. 


Target Gully. 


Some three days have been spent at Target Gully, Oamaru, in adding 
to the collections previously made there. The following is a complete 
list, including the species that have been named by Buter. The description 
of these will be given in Bulletin No. 3 of the Palaeontological series of the 
New Zealand Geological Survey. 


Sdmmope atkimoni T.-Woods. 
Emarginula striatula Q. & G. 
Trochus tiarcUus Q. & G. 
Monilea simylex Suter. 
Liasosyira exigna Suter. 

Cirmlua yolitHs Suter. 

Leytothyra JinctMota Hutton. 
Cerithioysis aequidneta Sut.er. 
Newtoniella fidicula Suter. 
Seryulorhin sp. 

Tyrritella carhitae Watson. 

ooncava Hutton. 

rosea Q, & G. 

nmrrayam Tate. 

yalagonica Sowerby. 

Eglisia striolata Hutton. 
Straihiolaria tuberculata Hutton. 

cincta Hutton. 

CcAyytraea tnacukUa Q. & G. 
aUa Hutton. 


Odostowia pudica Suter. 

rugata Hutton. 

Fusinm sp. 

Latinia brevirostris Hutton. 

■ elatior Suter. 

ooniyacius Suter, 

acutidvgulatm Suter. 

n. sp. 

Mitra enysi Hutton. 

VexUlum rutilidomimi Hutton. 
Siyhonalia dilatata Q. & G. 

costata Hutton. 

comidea Hutton. 

tarrita Suter. 

excelsa Suter. 

Euthria strioyhora Suter. 
ComineUa yulchra Suter. 

huttoni Kobelt. 

iiUerrmdia Suter. 

Alectrion sooialis Hutton. 


tnaccoyi Suter. 

Creyidula creyidula L. 

densistriata Suter. 

striata Hutton. 

costata Sowerby. 

incurva Zittel. 

Natioa zdandica Q. & G. 
Polinioes sutwalis Hutton. 

gihbosiis Hutton. 

cincttis Hutton. 

Cymatium mmimum Hutton. 
1 ^. . 

Bpitonwm brovmi Zittel. 

rmdoaum lyratum Zittel. 

Tufbon^ zdandica Hutton. 
— • ocma/nUica Suter, 


tatei T.-Woods. 

Murex octogonus Q. k G. 

angasi Crosse. 

Troyhon leyidus Suter. 

yaivae Crosse. 

Typhia maocoyi T.-Woods. 
Admete yraecuraoria Suter. 
Fvlgurcma arahka Martyn. 

dongata Swainson. 

graciUa Swainson. 

n. sp. 

Lapparia corragata Hutton. 
AnciUa australis Sowerby. 

paeudaustraiUs Tate. # 

bioolor Gray. 

hebera Hutton. 
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Margimlla harrisi Oossman. 

— conica HarriB. 

Erato striata Suter. 

DrilUa iniperjecta Suter. 

callinmpha Suter. 

Surcula fusijorniis Hutton. 

aminioaemis Hutton. 

Bathytoma sulmta Hutton. 

— anticostata Suter. 

jierlata Suter. 

Turris altus Harris. 

transemtus Suter. 

Mariyilia brachyspira Suter. 
inJeMx Suter. 

canalicfflatHs Suter. 

fenuilirata Suter. 

hptosoma Suter. 

rmlis Hutton. 

.Sinclair h Smith. 

Terebra orycta Suter. 

costata Hutton. 

Ringicula. imiplicata Hutton. 
Cylichnella enysi Hutton. 

striata Hutt...i. 

soror Suter. 

Volvalella reflexa Hutton. 
Hemiconus trailli Hutton. 
Denialiam solid unt Hutton. 
manfelli Hutton. 

- - nanum Hutton. 

Nuciila hartvigiana Phil. 
Malletia auMralis Q. & G. 
Anomia huttoni Suter. 
Placumnomia incisura Hutton. 

- zelandica Gray. 

Area decussata Gray. 

australis Hutton. 

subveUUa Suter. 

Glycymeris latioostata Q. A; G. 

globosa Hutton. 

CtumUaea aUa Sowerby. 
T/imopsis ziUeli Ihering. 

catenata Suter. 


Pecten radius Hutton. 

burneUi Hutton. 

huttoni Park. 

lArna colornta Hutton. 

bullata Born. 

Mytilus striatus Hutton. 

Ostraen angasi Hutton. 

- — nclsoniana Zittel. 
Crassatellites ohesus A. Adams. 

attenuatus Hutton. 

ampins Zittel. 

Venerienrdia dijftxiilis Deshayes. 

pscutes Suter. 

Diplodoyita glohularis Lamarck. 
Loripes laminata Hutton. 
Divaricdla cumingi Adams and 
Angas. 

Teltina glabi'clla I )eshayeH. 

Zenatia acinaces Q. & (1. 

Dosinia magm Hutton. 

greyi Zittel. 

MacrocAilliMa mnltistriata. Sowerby. 
Chione meridionalis Sowerby. 

mesodasma Q. & G. 

yatei Gray. 

PapJiia carta TIutton. 
n. sp. 

Cytlun'ea oblonga Hanley. 

salcafa Hutton. 

sabsalcata Suter. 

Cardiam patalam Hutton. 

n. sp. 

Psammobia lineolata Gray. 

Corbula pumila Hutton. 

catialiculata Hutton. 

humerosa Hutton. 

caiparaends Suter. 

Panapam sp. 

Myodora siibrostata E. A. Smith 
Chamostraea aUnda Lamarck. 
CiMma huttoni Hector. 

Teredo heaphyi Zittel. 


Additional apocies sinoe obtained are — 

Hinnites trailli Hutton. Trivia n. sp. 

Protooardia sera Hutton. Mitra n. sp. 

The total number of species in this list is 155, of which forty-seven species 
are Recent — a percentage of 33. The collections that we liave made at 
Target Gully illustrate forcibly the errors that are likely to arise if, for the 
purpose of classifying strata, importance is laid on the absence of species 
or genera of fossils found in incomplete collections which may be us^ to 
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arraxige the Cainozoic fonnations of New Zealand in a chronological sequence. 
Thus the first yeat ’s collecting in these beds gave us no Epitonium^ Ca/rAium^ 
Paphiaf Fusinus, or Mangilia ; while Murex^ Latiru^, and StnUhidaria 
were poorly represented. , 

The present list appears to be sufficiently complete to establish a definite 
horizon^ which stratigraphically lies almost directly on the Hutchinson’s 
Quarry beds, which in its turn admittedly rests on the Oamaru limestone. 
The fauna appears to be characteristic of a depth of about 40 fathoms. 
The incomplete filling of many of the larger shells with sediment, and 
the uninjured nature of such shells as MureXy show that the sea-floor 
was not subject to much disturbance. The fact that many shells are 
broken must probably be ascribed to fish. The grains of glauconite, 
which are quite frequent, point to slow accumulation and an extensive 
shore-line situated many miles away. 

The number of species of Mollusca collected in this small shell-bed, 4 ft. 
high and 6 ft. long, is more than one-seventh part of the number of the 
Becent species of New Zealand Molltisca record^ in Cheeseman’s Manual. 

Wharkkuri. 

^ The locality from which we have collected at Wharekuri is on the bed 
of the Waitaki River, about forty miles from the sea. The actual spot 
is about one mile below Wharekuri, and on the opposite (or left) bank of 
the river. Lithologically the beds consist of a marly greensand, and dip 
about 2® to the north. There can be no doubt that they directly overlie the 
Kekemdm beds of McKay, classed by him with the Upper Eocene.**' They 
are, in fact, identical with the fossUiferous horizon on the opposite bank of 
the river, referred to by McKay. 

Hamilton subsequently showed that in the extreme southern portion 
of this Tertiary basin the rooks are cut by several fault-planes.f From the 
Kehenodon beds of McKay Hamilton obtained a good specimen of Attfria 
ziozao var. australis. 

Park classed these strata as the equivalent of the Mount Brown beds, 
the middle member of his Miocene system-^ The whole series of Cainozoio 
beds is certainly conformable, as shown by Park, though the large fault in- 
serted by him is unnecessary. 

In the Wharekuri basin the lowest rocks of the Tertiary sequence are 
quartz gravels, a fact that has considerable significance. The quartz is 
undoubtedly derived from schist, and the area of schist rocks is now sepa- 
rated from the Waitaki Valley by Mount Domett and the Kakanui Ranges, 
with an average elevation of about 4,000 ft. 

The occurrence of the quartz gravels, therefore, practically proves that 
the range of the Kakanui Mountains did not then exist, for in such a narrow 
fiord as the present Waitaki Valley would have been if the Kakanui Range 
had then existed the floor must have^ been covered with detritus derived 
from the slopes of the neighbouring range — ^that is, with material derived 
from the waste of gre^acke rooks-^ deposit that is quite common in New 
Zealand, and quite different from the nearly pure qUartz gravels of which 
the lowest Tertiary rooks are composed. 

* Rep. Geol. Surv*, 1881, p. 07. 

t Trans. N.Z. Inat, vol. 86, 1904, p. 466. 

X Tr«i 0 . K.Z. Inat., vol. 87, 1906, p. 686. 
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In the floor of the Awahokomo Valley, about three miles from the point 
where it joins the Waitaki, the junction of the Tertiary strata with the 
Maitai rooks of which the Kakanui Mountains are formed is to be clearly 
seen. The actual plane of jimction dips 73° to the south, and strikes 15° 
west of north. The Maitai rooks to the south of the plane of junction are 
greatly shattered. This is best seen when the line is followed over the hills 
which lie to the north of the Awahokomo. The weathering of the rooks 
has here developed their shattiCied nature, and they break down into a clayey 
material, which still contains angular fragments of rock. This shattered 
material has been called by McKay “ glacier deposits.” * 

There can be no doubt that this plane of junction is a thrust-plane, 
though more highly inclined than is usual h>r such planes. This liigh in- 
clination of a thrust-plane appears to be a feature of tlu^se examples that 
have been described in New Zoaland.f 

In the present case the great tectonic movement has had relatively little 
eflect on the Cainozoic sediments over which the Maitai rocks have been 
thrust. These are in no way crushed, and the fossils which are contained 
in them are not distorted. This again appears to be a feature of New 2fea- 
land Tertiaries when they are involved in tectonic movements. The hjssils 
in the narrow band of Tertiary rocks, only 15 ft. wide, at Stony (;5reek, near 
Lake Wakatipu, with schist on both sides of it, are not distorted, and again 
the rock is not crushed. In the Clarence Valley the rocks are not fo88iliferf)Us, 
but their structure does not appear to have suffered in any way by the great 
tectonic movements which have been so well described by Cotton. 

On the northern bank of the river the beds soon rise gradually, and before 
long the basal quartz gravels with coal-seams are exposed. They contain 
good specimens of fossil wood similar to that described by Unger as Nicolia.t 



Away from the river the ground rises somewhat more steeply, and highly 
siliceous greensands are seen to rest on the quartz gravels. These greensand 
contain CucuUaea, Venericardiut DentcUium, and NcUica rather badly pre- 
served, but apparently similar to the species that were found in the river- 
bank. In the Awahokomo Valley the same genera were found in a greensand 
lymg only 20 ft. above the quartz gravels, which there contain coal-seatns. 
There is obviously every reason to believe that the whole of the younger 
rocks in the Wharekuri Basin belong to the same series. 

On the north-east side of this basin of Tertiary rocks the Maitai sediments 
rise abruptly in a steep scarp for about 1,000 ft., and this scaip is but bttle 
incised by the erosion of the streams that flow down it. The outcrop is 
separated from that of the Tertiary rocks by a distance of about 30 ft. only, 


♦ Rep. N.Z. Oeol. Sorv., 1381, p. 60. 
t Cotton, Qeogr. Mag., 1913, p. 227. 

t ** Reise der ^ovaca,* ** 1866 Qeologisoher Theil, Band I p. 13. 
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and ^he two series appear to be separated from one another by a normal 
fault. The diagram, fig. 2, therefore represents the author's opinion of 
the structure of tins interesting basin of Tertiary rocks. 

The following is a list of the fossils found in the marly greensands on 
the left bank of the river about a mile below Wharekuri, which were obtained 
as a result of two days’ collecting : — 


Turritella ambulacrum Sowerby. 

pagoda Reeve. 

symmetrica Hutton. 

— > .carlottae Watson. 

Struthiolaria drusta Hutton. 
Oalyptraea maculata Q. & G . 
Polintces gibbosus Hutton. 

hiUtoni Ihering. 

cinctus Hutton. 

suturalis Hutton. 

Cymaiium minimum Hutton. 
Epitcnium rggulosum lyratnm Zittel. 

n. sp. 

Niso n. sp. 

Fminu^ sp. 

Siphoftulia nodosa Martyn. 

eiccelsa Suter. 

ComineUa exsculpta Suter. 

pulchra Suter. 

Alectrion socialis Hutt. 

Lapparia corrugata Hutton. 
Fulguraria gracilis Swainson. 

Ancilla pseudaustralis Tate. 

bicolorata Hutton. 

MargiimUa hurrisi Cossman. 

Tunis utUeyi Suter. 

DriUia oallimorpha Suter. 

Surcula Jusiformis Hutton. 

hamiUoni Hutton. 

Bathytoma sulcata excavata Suter. 


Mangilia cincta Hutton. 

rudis Hutton. 

Exilia dalli Suter. 

Cylicknella emysi Hutton. 
Xmiophora sp. 

Dentalium mantelli Zittel. 

Holidmn Hutton. 

Leda semitere^ Hutton. 

bellula A. Adams. 

Malletia australis Q. & G. 

Anomia trigonopsis Hutton. 

waltci i Hutton. 

Olycymeris cordata Hutton. 
Cucullaea attennata Hutton. 
Limopsis aurita Brooch i. 

zitteli Ihering. 

Pecten chathamensis Hutton. 

hutioni Park. 

Ostram tatei Suter. 

CrassateUifes obesus A. Adams. 
Venericardia pseiUes Suter. 

Loripas laminata Hutton. 

Dosmia greyi Zittel 
MacroCallista multistriata Sowerby. 
Chiona rneridionalis Sowerby. 
Cardivm patulum Hutton. 
Psammohia lineolata G^a}^ 

Corbula humerosa Hutton. 

canaliculata Hutton. 

Teredo heaphyi Zittel. 


Fourteen species in this list of sixty are Recent, a percentage of 23*3. 
The most abundant of these fossils are Polinices hiUtoni, CucuUaea aUenuata, 
Venericardia pseiites, Orassatellites obesus, and amongst the smaller shells 
Limopsis zittdi. 

The only other list of species of Mollusca from this locality is that given 
by Park.’*' Park’s collection, however, was made on the other side of the 
river. It contains thirty-nine species, of which only twelve are identical 
with the species listed here. 


Otiakb. 

There is a prominent exposure of limestone on the right bank of the 
Waitaki, about five miles below Kurow. It lies half a mile distant from the 
railway-line between Oamaru and Kurow, on its southern side, just below 


* Tram. N.Z. Imt., vol. 37, 1905, p. 525. 
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the bridge over the Otiake Stream. The limestone is of an arenaceous 
nature, and contains a great number of fossils. Near its base there is a 
thin band of greensand, which contains many specimens of Isis dactyla, 
MageUania sp., and Peoten huUoni. 

The following is a list of the species obtained during two days’ collecting 
from a face of arenaceous limestone some 50 ft., in height : — 


Terehra orycta Suter. 
Sarcula n. sp. 


Turritella cavershammsis Harris. 

murrayana Tate. 

Sfruthiolaria vermis Martyn. 
Creptdula gregaria Sowerby. 

— — striaUi Hutton. 

Calyptraea nuiculata Q. & G. 

Natica zeUimlica Q. & G. 

Polinices InUtoiii Ihering. 

siUuralis Ifutton. 

cinctus Hutton. 

gibhosus Hutton. 

Triohotropis claihrata Sowerby. 
Epitonum ruguhsmn lyraJtum Zitlel. 
Fusinus sp. 

Mitra n. sp. 

Siphonalia conmdea Zittel. 

— — nodosa Martyn. 

Comimlla ptdchra Suter. 

Murejjc zelandieus Q. & G. 

Typhis maccoyi T.- Woods. 
Fidguraria gracilis Swainson. 
Lapparia corragatu Hutton. 

AnoiUa hebera Hutton. 

bicolorata Gray. 

mucronata Sowerby. 

MargineUa harrisi Cossman. 

Turris aUus Harris. 

aUm transennus Suter. 

uUleyi Suter. 

Exilia dalli Suter. 


n. sp. 

DnUia ccdlunorpha Suter. 
Bathytmia sulcata excavata Suter. 
Enthria sp. 

Mangilia rudis Hutton. 

fcnuilirata Suter. 

- - n. sp. 

Dentcddum solidum Hutton. 

mantelU Zittel. 

Omullaca attmuata Hutton. 
Litmpsis auriia Brocchi. 

Modiolas australis Gray. 

Pectefi zelandiac Gray. 

huUoni Park. 

Litm colorata Hutton. 

CrassateUitus ohesus A. Adams. 
Vmericardia difficilis Deshayes. 
Divaricella cumingi Adams and 
Angas. 

ZeruUia acinaces Q. & G. 

Dosinia greyi Zittel. 

Cytherea oblonga Hanley. 

n. sp. 

MacrocalUsia muUistriata Sowerby. 

assimilis Hutton. 

Corbida canalioulcUa Hutton. 

humerosa Hutton. 

caiparaensis Suter. 

Teredo hiaphyi Zittel. 


n. sp. 

This list contains sixty-one species, of which fifteen are Recent, a per- 
centage of 24. No collecting has previously been done in this locality. 


All Day Bay. 

In this locality the lowest rook is a volcanic breccia commonly known 
in New Zealand geology as the, Waireka tuSs. A bed of limestone about 
12 ft. thick rests on the breccia quite conformably. The upper surface of 
the limestone is remarkable for the abundant remains of species of Isis. 
This upper surface is somewhat uneven, as is generally the case in New Zea- 
land wheji the limestone is succeeded by a bed of greensand, which is the 
case here. The greensands gradually become argillaceous, and within a 
thickness of 50 ft. they pass into a material that cannot be distinguished 
from the Awamoa beds, which five miMb farther north are clearly seen at 
the Rifle Butts to have exactly the same stratigraphical position. No 
lists of fossils from this locality have been published previously. l%e 
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Trantimiionii. 


foUowmg twenty-seven species were found by us in the course of one day’s 
oolleoting : — 


Turritella cavershanhensis Harris. 
PoUnioes gibhosm Hutton. 

Cymatium u. sp. 

Phalium achatinum pyrum Lamarck. 
Epkonium browni Zittel. 

Turbonilh oamarutica Suter. 

MUra n. sp. 

Vexillum upioale Hutton. 

Typhia maccoyi Tate. 

M^/rex ootcgonua Q. & G. 

Lapparia corrugata Hutton. 

Ancilla hicohrata Gray. 

Marginel^ conica Harris. 


Margindia hwrrisi Cossman. 
Turria aUm Harris. 

Mangilia rudia Hutton. 
DewMium m^intelli Hutton. 
Placunanomia zelandica Gray. 
Liniopais zMli ILering. 

Niwula hartvigiana Pliil. 

Pecten huttoni Park. 

Lima color ata Hutton. 
OraaaaieUites obeam A. Adams. 
V enericardia australis Lamarck. 
Macrocallista assimilis Hutton. 
Corbula pumila Hutton. 


Only six of these twenty-seven species are known to be Recent, a per- 
centage of 22*2. As stated previously, the beds at All Day Bay are similar 
stratigraphically and lithologically to the Awamoa beds, but in a collection 
of sixty-four species made at Awamoa in 1912 the percentage of Recent 
species was found to be as high as 35*5. 


Biflk Butts. 

At this locality, which is situated a short distance to the south of Cape 
Wanbrow, the strata are dipping to the south at an angle of 35*^. The 
sequence is here perfectly plain, and the highest beds are composed of bluish 
clay similar to that at Awamoa and All Day Bay. In descending order, 
these are succeeded by greensands, limestone, and tuSs. Here, as at many 
other places near Oamaru, the continuous deposition has been greatly 
interrupted by the volcanic eruptions of the vicinity, which have caused 


beds of tufi to be associatrcd with the 
were made from the blue clay, with the 
Turritella patagonica Sowerby. 

concava Hutton. 

sturtii Tate. 

n. sp. 

Crepidula gregaria Sowerby. 

Naiica zelandica Q. k G. 

PoUnices suturalis Hutton. 

gihbosus Hutton. 

amphialus Watson. 

TurboniUa oamarutica Suter. 

Phalium achatinum pyrum Lamarck. 
VexiUum apicale Hutton. 

Unotum Hutton. 

Siphonalia turrita Suter. 

Ateolrion sooiaUs Hutton. 

Ancilla Moobr Gray. 

Ma/rginetta fygmaea Hutton. 

oonioa ftorris. 

MargineUa hdfrisi Cossman. 

Of these tfairty<*eight sjpeoies, only 
of 26"3. 


blue clay. Collections of MoUusoa 
following result : — 

Turris altus Harris. 

DriUia awamoaensis Hutton. 
Surcula Juaiformis Hutton. 

n. sp. 

Bathytoma aJbula Hutton. 

Mangilia rudia Hutton. 

— protenaa Hutton. 

leptoaoma Hutton. 

CylichneUa thetidia Hedley. 
Dentalium aolidum Hutton. 
Placunanomia zelandica Gray. 
CucuUaea attenuofta Hutton. 

Pecten aoandulua Hutton. 
VenericaHia d^fficilia Deshayes 
Lorifea laminata Hatton. 

TeUina glahreUa Deshayes. 

Zenatia aeinacea Q. k G. 

Oytherea cblonga ]&nley. 

Oorhula canaliculata Hutton, 
n are Becent--that is, a percentage 
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Masrewhsnua Bivbr. 

A sniAll oalleotion was made by Mr. Uttley near the right bank of this 
river, ten miles distant from the point where it joins the Waitaki. The 
rock in which the fossils are embedded is a limestone. The following 
species have been identified : — 

TurriteMa carloUae Watson. 

Capulus mistralis Lamarck. 

Polinioes amphialus Watson. 

Sinum n. sp. 

Ancilla bicolor Gray. 

Surcula n. sp. 

Mangilia n. sp. 

Waihao Valley. 

In this district Mr. Uttley made collections at several different localities, 
as shown below. 


CylichieUa enysi Hutton. 
Nucula stangei A. Adams. 
Vemneardia diffidlis Deshayes. 
Cardium waitahiense Suter. 

— ^ — n. sp. 

Gorbula humerosa Hutton. 


1 . Right bank of the Waihao River, three miles below the Waihao Forks, 
in a bed of greensands which lies oonformably below the arenaceous lime- 
stone. Ten per cent, of the species are Recent. 


Turritella concava Hutton. 

murrayana Tate, 

oarhUae Watson. 

patagonica Sowerby. 

StrxUhiolaria papulosa Marty n 
Polinioes suturalis Hutton. 
Oaleodea senex Hutton. 
Alectrion socialis Hutton. 
Lapparia oorrugaixi Hutton. 
Anoilla Aebera Hutton. 


I Surcula JusiJormis Hutton. 

! n. sp. 

I n. sp. 

I Bothy toma haasti Hutton. 

I Hemiconus traiUi Hutton. 

I Dentalium manteUi Zittel. 

I Limopsis aurita Brocchi. 

Lima pauoisuloala Hutton. 
CraaaateUites obesus A. Adams. 


Gorbula paudsulcata Hutton. 

2. Right bank of the Waihao River, at McCulloch’s bridge. Here again 
the fossil-bearing beds consist of greensand which lies conformably beneath 
the arenaceous dimestone. Fifteen per cent, of the species are Recent. 


TurrtteUa aidingae Tate. 

ambulacrum Sowerby. 

Natica zelandioa Q. & 0. 

PoUnioes stUuralis Hutton. 

MiSra inconspictux Hutton. 

Siphonalia turrita Suter. 

Anoilla hioolor Gray. > 

3. Near Mount Harris, on the slope towards the Waitaki Valley — ^the 
first outcrop on the road leading from the Waitaki to the Waihao Valley. 


Turris n. sp. 

n. sp. 

Surcula pareorerhsis Suter. 
Mangilia rudis Hutton. 
Dentalium soUdum Hutton. 
Gorbula oanaUculata Hutton. 


Turritella murrayana Tate. 

cavershamensis Harris. 

concava Hutton. 

PoUnioes gihbosus Hutton. 
Oaleodea senex Hutton. 
Epitonium browni Zittel. 
Anoilla browni Zittel. 

Uoohr Gray. 

DrUlia n. sp. 

Suvesda /us^ormia^Hutton. 
DmrkMum mantdU Zittel. 


Nucula n. sp. 

MaUetia australis Q. A G. 
Limopsis aurita Brocchi. 
Grassatdlites obesus A. Adams. 
Vtmerioardia diffioUis Deshayes.. 
Zenatia aoinaoes Q. A G. 
Gytherea oblonga Hanley. 
Psammobia lineolata Gray. 
Gorbula oaiparaensis Suter. 

canalmtiaia Hatton. 

humerosa Hutton. 
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Tr amtuH om. 


The fossils are oontamed in a stratum of brown sands, which is the 
material of which Mount Harris is formed. This material overlies the 
limestone, and is probably a slightly hinher horison than that of the Target 
OuHy beds. Thirty-three per cent, of species are Recent. 


4. The top of the hill from Waihao Forks to the Elephant Hill The rocks 
here again are brown sands similar to those of the last locality. 


TurrUella oavershatnemis Harris. 

oarloUcte Watson. 

Naiioa zdandioa Q. k G. 

Polinioes suhvralia Hutton. 

huUoni Ihering. 

Fuiinui n. sp. 

SiphonaUa oonoidea Zittel. 
Aleclrton soeialia Hutton. 
Ftjilguraria arabioa Martyn. 

Aniklla bioolar Gray. 

MargineUa pygmaea Sowerby. 
Surcula fuaijormis Hutton. 

Of these species, as many as 46 


Surotda n. sp. 

n. sp. 

Bathytoma sulocUa excamta Suter. 
Mangilia n. sp. 

TerSra coatata Hutton. 
CylichneUa thetidis Hedley. 
Thalaaaohelix igniflm Reeve. 
DentaUum mnum Hutton. 

— - - ecoatatum T. W. Kirk. 
CraasateUitea obeaua A. Adams. 
Venerioardia diffioUia Deshayes. 
Gw/hula oanaliculata Hutton, 
cent, are Recent. 


The general similarity of these lists at once establishes the fact that 
the rooks in which the fossils occur belong t>o the same, stratigraphioal 
series. This fact is also, in the author’s opinion, abundantly proved by the 
stratigraphioal evidence, for no appearance of a stratigraphioal break is to 
be found. Hector and McKay, however, placed these strata in three dif- 
ferent formations — Cretaceo-tertiary, Upper Eocene, and Lower Miocene; 
Hutton placed them partly in the Oligocene and partly in the Miocene ; 
while Park classified them all in the Miocene formation. It is obvious from 
the fore|;oing lists that the last opinion is probably correct, though the 
author differs from Park as to the arrangement of the different beds within 
this system. The stratigraphioal sequence is clearly — 

4. Brown sands. 

3. Grey argillaceous beds (Awamoa). 

2. Limestone. 

1. Greensands. 

That this arran^ment is si^ported by the palaeontological evidence 
is shown by the foUowing considerations : The greensands at Wharekuri 
contain 23*3 per cent, of Recent species, and those on the Waihao 10 per 
cent, and 15 per cent, respectively. The lower percentages in the last two 
oases are based on small and probably quite incomplete collections. 

Collections were made from the limestone at Otii&e. In this jplace it has a 
molluscan fiiuna which contains 24*2 ^r cent, of Recent species. Though 
the limestone has'a wide occurrence in tne Oamaru district, it seldom oontiuns 
many molluscan remains, and in most localities the hard and comj^t nature 
of the rook makes it almost imi>os8ible to extract the shells. In those ulaoes 
only wher^ the limestone is l^hly arenaceous can the shells be coueot^ 
with any ease. Park has clasufi^ the limestone outcrops at Oamaru in 
two Afferent series, but we are not able to agree with this from a study 
of the stratigraphioal evidence. The palaeontological evidence as here 
detailed gives no supTOrt to this theory. The fauna of the greensandif 
at Whardniri and at waihao appears to be of a distinotly more ancient 
type than that of the sands which rest on the limestone at Oamaru. Park 
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would consider those two strata of the same age. The Oamaru limestone 
generally consists almost entirely of remains of Eohinoderms, Palyzoa, and 
Foraminifera, though the material is generally somewhat fragmentary. 

Near the coast at Awamoa, and actually on the coast at the Bifle Butts 
and at All Day Bay» the rooks which rest on the limestone are a bluish-grey 
calcareous mudstone. The percentage of Recent species contained in the 
MoUusca found in these rocks is 35, 26, and 22 respectively. The divergence 
between these results is considerable, but the collections are of very dif- 
ferent values. It is possible that when the collections are more complete 
the results will be more in accord. 

The Target Gully beds are a slightly higher horizon, and the large col- 
lection that has been made there contains 33 per cent, of Recent species. 
The beds of Mount Harris, in rather similar material, give almost the same 
result ; while those of Elephant Hill, which appear to be a still higher 
horizon, contain as much as 46 per cent, of Recent species. 

Thus the relative number of Recent species gradually becomes greater 
in the higher beds, as would, indeed, be expected ; and it is evident that this 
result, at the least, strongly supports the conclusion as to the relative position 
of the strata which was dependent upon purely stratigraphical observations. 

As to the actual percentages of Recent species, it is probable that con- 
siderable changes will be made in the future as the molluscan fauna of the 
deeper waters ofi the New Zealand coasts becomes better known. At the 
present time relatively little dredging has been done, and it cannot be doubted 
that several species hitherto believed to be extinct will be yet discovered 
when further work of that nature has been done. It is, however, evident 
that none of the strata from which the oollections described in this paper 
have been made is older than the Miocene period. This statement, how- 
ever, involves the question whether any importance is to be attached to the 
pei’oentage of Recent species. In a country so geographically isolated as 
New Zealand it is possible that formal change is very slow and that a 
relatively high percentage of Recent species may be found in strata of 
relatively high antiquity. 


Art. XLI. — The Recent Voloanio Eruptions on Ambrym Island, 

By P, Marshall, |M.A., D.Sc., F.G.8., Professor of Geology, Otago 

University. 

[Read brfore the Otago InsUMe, lit Deomber^ 1914,1 

It is well known that geologically the New Hebrides Islands are mainly of 
volomic origin, and of ^ of then; Ambrym Island is the best known because 
of its volcanic activity. The island is near the middle of the group, in 
latitude 16" 10' S. ana longitude 1Q8" E. It is more or less triangular in 
shape, with its greater dimension extending for thirty miles in a (Rreotion 
that is nearly east and west. It measures twenly-one miles in a north- 
to-south ^eotion. Its surface is mountainous, the highest point. Mount 
Marumi rising to 4,380 ft., while the whole of the eentisd portion of the 
islud rises to more than 2,000 ft. Volcanic activity was m progress on 
the^ i^nd whei^ it was first sighted by Captain Cook, in 1774, and its 
activity has been bequently mentioned by travdOexs since that date. 

IS* 
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Ttanmetioni, 


The beet deeoription of the ieland k that given by Captain Pnrey Oust.*** 
Whilst he was surveying the island in H.M.S. “ Dart ** in 1894 he witnessed 
an eruption of great magnitude. Captain Furey Oust desoribes a great 
central ash plain, as muoh as five or six miles in diameter, in the more 
elevated part of the island. On the edge of this, on its western side, are 
situated the two volcanoes Marum and Benbow, 4,380 ft. and 3,7^ ft. 
respectively. The latter of these was active at the time of Purey Gust’s 
visit, though the activity that took place in the crater of the volcano 
was explosive only, for the lava-streams which were emitted at that time 
escaped from orifices two to five miles to the west of the volcano. One of 
these streams flowed north-west and then north, finally reaching the coast 
at Krong Point after flowing for a distance of six miles. Another stream, 
which flowed from a point farther to the west, filled a small lake. The 
former of these streams is said to be no more than 10 yards wide in places. 



There was a small eruption near the extreme east of the island in 1889. 
In 1910 a lava-stream issued from near the base of Mount Marum, and 
flowed in a N.N.W. direction, finally reaching the sea at a point about five 
miles distant from its point of origin. 

Dr. Bowie has kindly given me the following account of the devastating 
eruptions of December, 1913, which were almost eonfined to tiie extreme 
western end of the island. 

Some of the essential features of the island are shown in the appended 
map, which has been copied from that of Captain Purey Oust. On this 
map Dr. Bowie has kindly indicated the direction of the lava-flows of 1910, 
1913, and 1914. A few of the surface features of the island are indicated 
in the accompanying sketch-map, but in order to obtain a good idea of its 
topography it is necessary to consult the map of Captain Purey Oust. 


* Jotim. k Proc. Roy. €kK)g. Soo*, 1896. p. 686. 
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It appears tolerably evident that the central ash plain marks the site of 
a former large cone which was truncated by an immense explosive eruption, 
though Mawson refers to it merely as an old crater. 

Report of Eruption jn Ambrym Island, New Hebrides, 7th De- 
cember, 1913, BY Dr. Bowie. 

On the 6th December, 1913, a little after 5 p.m. it was observed that 
Mount Benbow, Ambrym Island, was in active eruption to an exceptional 
degree. Gigantic columns of steam were seen to l ise many thousands of feet 
in the air. After each explosion a fresh pillar could he made out, boring its 
way in a spiral fashion through the cloud which extended upwards fiom 
the mouth of the crater. The succeeding explosions followed each other in 
more and more rapid succession, as well as in added force, until within an 
hour the intervals between the explosions were reduced from about three 
minutes to under one minut<*., and ultimately there was apparently no in- 
terval at all. 

(a.) Just before dark, dense columns of ste^m and smoke were observed 
rising somewhere in the western edge of the “ Great Ash Plain,** and as 
darkness fell we could easily see a great river of incandescent lava rushing 
towards Baulap ; another was running towards i*ort Vato. We climbed 
the hill immediately beliind the hospital at Dip Point, and watched the 
Baulap stream until it reached the sea, which it did a little after 9 p.m. 
Lava, however, continued to flow down that valley for at least a whole day 
after this. 

(6.) About 11 p.m. a new lava-stream was sighted rushing down the 
hillside about three miles and a half north-east along the coast. It reached 
the sea immediately to the west of Krong Point at about 2 a.m. 

(c.) Soon after the last stream reached the sea it became very apparent 
that another lava-flow was on its way to the sea. During the whole night 
the sky was brilliantly lit up, but now, though there were high hills between 
us and the various rivers of lava, the valley in which we were was so 
illuminated that we could discern objects hundreds of yards away. This 
stream reached the sea tw<; miles to the north-east of the hospital about 
2.30 a.m., 7th December. 

(d.) Almost simultaneously with stream (c) another made its appearance 
back in the hills at the head of Lowea Valley. This stream, one coiud easily 
observe, was coming much nearer to us, and we calculated the speed of the 
flow at about five miles an hour. Certainly the incline was, on the whole, 
pretty steep, and at one place the lava poured over a precipice about 60 ft. 
or 70 ft. high. The sight was magnificent as well as awe-inspiring. The lava, 
which was quite incandescent, came quickly on, burning up great forest- 
trees, tossing them all aglow in the air. As they fell agam into the torrent 
they rebounded high in the air, emitting sparks like a thousand catherine- 
wheels. Soon after 3 a.m. the lava plunged with a savage hiss and a mighty 
roar into the sea. The sight was then superb, and never to be forgotten. 

The din as the lava flowed through the forest reminded one very much 
of the noise of a hurricane with the boom of the ocean and the crashing of 
great forest-trees. 

The last stream mentioned reached the sea within three-quarters of a 
mile of the hospital compound, but the hospital was built in a valley sur- 
rounded by hills except on the sea side. The valley behind was about a 
mUe Mid][a half long by about a mile broad at its widest part, and narrow- 
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ing to within half a mile at the sea. The hills iiround ranged from^500 ft. to 
1,245 ft., and we considered everything inside this barrier as being quite safe. 

Just about the time, or shoroy before, the last stream reaohed][the se4k 
we saw a dense volume of black smoke rising from the hilltop on the east 
side, near the entrance to the valley and overlooking the hospital. When 
day broke we discovered the top of the hill was being blown out, but as 
yet there was no appearance of fire ; only some continuous expulsive force 
was driving the hilltop out. There were no separate explosions observable. 
The force was continuous. Soon, however, fire appeared, and the force in- 
creased quickly, so that one could observe the hill steadily diminishing in 
height. The side of the hill looking west was acted upon, and decreased more 
quickly than the other sides, and about 10 a.m. on the 7th lava began to flow 
down the hillside into the valley and through part of the hospital compound. 

(e.) The ground in the valley could be felt in motion — a kuid of heave 
— not violently, but reminding one of a slight motion at sea. Tins motion 
was not continuous, but at very short intervals. 

Shortly after 10 a.m. an explosive eruption blew the hospital and other 
buildings into the air. The force of this explosion was terrific. First a 
great sheet of what appeared to be electric flame flashed from the ground, 
and immediately following was a mighty roar and crash like myriad 
thunder-claps one piled on another. The heat, too, was intense. We could 
see for an instant only the corrugated iron spreading out like scintillating 
glass, and then it was gone. E^losion then followed explosicm almost 
continuously for four days at least. Sometimes there would be a short 
interval, but the intervals did not last long. 

(y.) We discovered at daylight that another lava-stream had flowed 
behind our hills towards Oraig^s Cove. This stream stopped on the plain 
about 500 yards from the beach. This stream was the biggest of all, being 
in some parts about three-quarters of a mile wide. 

(g,) About 3 p.m. on the 7th a submarine volcano broke out about a 
mile from the shore off Lamb Point. Soon an island was formed, and within 
sixteen hours had joined the mainland. After four days the activity of this 
volcano ceased. 

On Tuesday, the 9th December, a geyser suddenly broke out a few hundred 
yards inland from Craig Point. Wa^r must have been forced to a consider- 
able height, for we were drenched in a mud bath while over 500 yards from 
the shore. The geyser lasted for probably fifteen minutes or more. Im- 
mediately after the geyser ceased a roar like a rushing torrent was heard. 
Very soon a river extending in width from the trading-station at Craig 
Point to Malver tore its mad rush to the sea. For half an hour or so there 
was a great volume of water, which j^adually diminished in volume, and 
apparently in speed. This river ran hr at least six hours. 

On Sunday, the 7th December, there were six distinct craters in the 
vicinity of Dip Point, West Ambrym. The whole district was undoubtedly 
a firirl^ recent volcanic area. In the valley behind the hospital, as well as 
at Craig’s Gove, outcrops of lava could be seen at various points, and there 
was little evidence of weathering, the lava in many places appearing 
rugged) as it does soon after cooling. 

PBTRoaaapHY. 

The rocks ot Amniym do not to have been described hitherto* 

and it has thexeioie b^n thought Mvisable to add to tiiis account of the 
eruption .by Dr. Bowie a few notes on the rook-speoimens tiui^t have been 
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brought fr<Mn this island. Some of these have been kindly forwarded by 
the !^v. Peter Milne, a missionary on Nguna Island, and others by Professor 
W. Morris Davis. 

The locality of the specimens sent by Mr. Milne is not stated, but Dr. 
Bowie assures me that the rock is the commonest type that is found at the 
western end of the island. This rock is liighly vesicular, and contains large 
rounded phenocrysts of feldspar as much as 1 cm. in diameter, but no other 
minerals can be distinguished in hand-specimens. 

In section the rounded crystals of feldspar are found to be aggregates 
of bytownite, with an extinoton-^ngle of 4(f in those sections which are 
at right angles to the brachypinacoid. In the central portions of these 
there are a gieat many inclusions of magnetite and of glassy 
matter. These can be compared with the feldspar glomerules of the Mau 
basalt previously described by Mawson.* In the present instance, how- 
ever, there is not a marginal zone of inclusions, nor are the marginal portions 
less basic than the central area. Smaller crystals of greenish augite and of 
perfectly colourless olivine also occur, and in some instances rounded grains 
of olivine are actually embedded in the feldspar. The groundmass consists 
almost equally of microlitea of bytownite, short crystals but more frequently 
rounded grains of augite, and sometimes also of olivine. There is a con- 
siderable residue of brownish glass, densely filled with magnetite-dust. 

From Dip Pomt Professor W. M. Davis has sent me a specimen of a 
compact grey rock which contains numerous feldspar phenocrysts. As in 
the previous case, the phenocrysts when examined with the microscope are 
found to be aggregates of several crystals, though they are less regularly 
arranged than in the preceding rock. The mineral in these aggregates is 
again bytownite. The groundmass consists mainly of bytownite with large 
grains of diopside and of colourless olivine, ami small octahedrons of 
magnetite. There is a base of brownish glass, which contains numerous 
needles of ilmenite. 

A specimen of the lava of 1913 at Dip Point was also sent to me by 
Professor W. M. Davis. The hand-specimen is iron-grey, and it is highly 
vesicular. There is no porphyritic feldspar, though green augite and olivine 
are distinct. In section there is found to be much feldspar in cryisitals of 
small size but much twinned ; it is of a basic type, bytownite-labradorite. 
The augite is near diopside, but slightly pleoohroic. The crystals of olivine 
are generally crowded with magnetite-dust. This appears to be an alter- 
ation of a somewhat unusual nature, as no mention of it can be found 
in text-books. A similar alteration occurs in the olivine of a dyke which 
traverses the scoria cone of M<mnt Bden, at Auckland, and also in basaltic 
rooks which occur near the margin of the pipe of the great central volcano of 
Tahiti, though in the la«t instance the change is marginal or restricted td 'the 
border of the cracks which traverse the mineral. It is still more noticeable 
in the poridotite that forms part of the pipe of Tahiti. 

The groundmass of this Ambrym rock consists of feldspar and aujpte 
with magnetite. The augite of the groundmass is gteenish, but often with 
a brown margin. 

It will be seen that these rooks are all basalts, and it is stated by Mawson 
that all the recent products of volcanic activity in the New Hebrides are 
basaltic, though earlier eruptions were as^iated with the emission of 
andetitio rocks. 


^^Oeology of New Hebrides,” Fh>o. Liim. Soo. N.S.W., 1905, p. m, pl« xxiii, 4g* 4. 
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Art, XLII. — Braohiopod Oenera : The PoeMon of Shells with MagasdUfonn 
Loops, and of Shdls with Bomhardiform Beak Characters. 

By J. Allan Thomson, M.A., D.Sc., F.G.8. 

[Head before the Wellington^ PhUos^ioal Society, 2Sth October, 1914.] 

The genus Magasella was founded in 1870 by Dali* for shells for erly 
included under Terebratdla, but distinguished from Terehratellae proper by 
the possession of a high septum and by the fact that the reflected portion 
of the loop forms a ring behind the upper portion of the septum. 

It was subsequently discovered that during growth Terebratella passes 
through a stage exactly comparable to Magasella, and that Magellania 
(M. venosa) passes through stages comparable to Magasella and Terehra- 
telUtf ; and, further, that a large number of species that had been described 
as Magasellae were in reality only the young of known species of Terebra- 
tella and Magellania. This proved to bo the case with Terehratelh evansi 
Davidson, which Dali had chosen as the type of his genus Magasella, for 
this species, originally described from Lyal) Bay, Wellington, is u young 
form of the common New Zealand shell Terehratella aangiiinea Leach. 
According to a strict application of the law of priority, then, Magasella is 
a synonym of Terebratella. As there are, however, shells witli Magaselli- 
form loops which are undoubtedly adult, a generic name embodying Dali’s 
intentions is necessary, and at first sight it appears to be a case in which the 
law of priority might be set aside with advantage. This course was followed 
by Deslongschamps,^ who proposed the South Australian Recent shell 
Terebratella cumingi Davidson as the genotype, in place of T. evansi. If 
all shells with Magaselli^form loop characters could be placed in Magasella 
thus emended, this course would have no other objection than the lack of 
finality that must always attach to any alteration of the law of priority. 
As will be shown below, however, Magaselliform loop characters may be 
attained independently in more than one stock, and a different procedure 
becomes necessary. Bucl.man has already pointed out this polygenetic 
origin of loop characters in the case of shells hitherto placed under Magel- 
lania and Terebratdla.^ 

It may be remarked that as species of Magellania pass through a 
Terebratelliform stage in their ontogeny, pointing to a Terebratelliform stage 
of phylogeny, the names MageUania and Terebratdla do no indicate proper 
generic divisions, but mark the stage of loop-development attained. It is 
therefore more likely that certain MageUaniae are. really TerdrrateUae which 
have attained the Magellanifonn loop, and that certain Terebratellae are 
really Magdlaniae which have not yet lost the Terebratelliform loop. This 
means that a rearrangement of these genera to correspond with vortical lines 
of descent instead of to indicate horisontal lines of developmental stages 
may be anticipated. It is known that among Terebratuloid forms the shape 
(teat and ornament) may change considerably whUe the loop remains without 
much modification ; and, on the other hand, that the loop may change 
considerably while the shape remains little altered.” 

* Am. Joam. Oonoh., vol. 6 (1870), p. 97, fig. 18. 

t P. Fischer and D.-P. Oehlert, Boll. Soo. Hist. nat. dAutnn, t. 6 (1808), pp. 864-884. 

t ]^des oritigpes snr dea Braohiopodes, ke. (1884), p. 804. 

IWissensoh. sSxgsbn. 8oliwed. Sllidpcdar-Bzi^d., lMl-8, bd. ifi, lief. 7 (1910b 

pp. 81, 88. 
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It will clear the ground to indicate first the validity of the genera 
Neothyris DouvillS and Pachymagas Ihering. Douvill6'*' separated Neothyria 
(genotype, Terebratula lenticularis Desh.) from Waldheimia^ (genotype, 
Terebratula australis Quoy and Gaimard^ T. flavescem Lamarck) on grounds 
of different types of folding. The former he placed among the Cinotaef 
stating that the valves are without folds and the commissure almost plane. 
It is true that the valves are almost witliout folds, but the anterior com- 
missure exhibits a slight but distinct anterior depression, a feature more 
strongly marked in related species, and due to incipient ventral uniplication. 
The folding, therefore, places this species among the NuclecUue, and not 
among the Cinetae. In the other species, Waldheimiajlavescens (Magellania)^ 
Douvillc distinguished primary and secondary folds, and placed the species, 
on account of its primary folds, in the group of Coarciatae—i.e.y antiplicate 
or ventrally biplicate. In this respect Douville was, I believe, justified. J 
The biplication is certainly slight in M . jlavesrens, but it is quite well marked 
in certain Australian Tertiary forms, such as M. grandis, M. garrihaldianay 
and M. divaricata. Nevertheless, it is not in itself a character of generic 
importance in this case. The wliole of the MagellaninaCy if folded at all, 
show a dominant ventral uniplication,§ and the feeble ventral biplication is 
only a slight modification of this, and has arisen independently in more 
than one evolutionary stock. Actually it appears to be confined to Australian 
forms, but it is not yet certain that they will all come under Magellania 
8. atr. 

There is, however, another important difference between Af. lenticularis 
and M. Jiavesoensy and it is precisely that used by Ihering in 1903 to dis- 
tinguish Pachytnagas from Terebratella — viz., the difference in the hinge- 
plate and cardinal process. “ Gomparde avec T. dorsata, le plateau cardinal y 
conime aussi ses annexes et le septurny sont extrimement grossis et oes oaractires 
servent pour Hablir un sous-gmrcy pour lequelje propose le nom de Pachymagas. 
Vespece ty pique est T. tehuelca et il Jaut placer dans le nteme sous-genre, 
T. gigantea Ortm. et venter Ih. Tonies ces espices sont eteintes et restreintes 
aux depots tertiares de la Patagonie ; tontes ont la coquille lisscy tandis que 
dans Terebratella s. str.y le processus cardinal, les crura et le septum sont 
minces, plus ou moins lamellaires et la surface externe des valves est munie 
de larges oMes rayonnante8.**\^ 

Before discussing the cardinal process and other hinge parts it will be 
convenient to dispose of the accessory character of multicostation, which 
is shared both by M.flavesoens and T, dorsatay the genotypes of Magellania 
and Terebratella respectively. It is confined, among the higher genera of 


♦ Bull. Soc. Geol. Fr., t. 7 (1879), pp. 273-76. 

t Waldhtimia was found to be preoccupied, and the name was changed to Magdlania 
by Bayle in 1880. 

t Buokman apparently did not recognize the biplication. Ho says (Quart. Joum. 
Oeol. Soc., vol. 03 (1907), j). 342), *'HaU and Clarke speak of Magtmnia numismalis, 
the present Cincta : but j/. flavucens has not oomo through a Cincta stage, and shows 
no sign of anterior retardation of the Cincta type. What it does show a little indication 
of is a unipUoato stage, but reversed as compared with Terdtratula whilakeri — that is, 
it is vontrahy, not dorsally, i^ato.*’ 

! With the exception only of MagaMa vercoi Blookman, which shows slight donud 
unipUoation, and of if. adamsi Davidson, a species whose position in the MageUanime 
is not unequivocal. It is probably not an adult shell, and may be the young of some 
member of Mlininae* 

il H. von Ihering, “ Les Braohiopodes Tertiares de Patagonie,” Ann. Hus. Nac* 
Buenos Aires, tom. 9 (1908), p. 888. 
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the MttgeUaninae^ to species which come under Terebratella and Magellania 
B. str., if these be defined by the type of hinge ; but there are species in each 
of these genera which do not exhibit this property. TerebrateUa rubieunda 
is nearly smooth, showing only a slight crinkling near the margin in old 
shells, while Ter^ateUa oatnarutioa Hutton is perfectly smooth. A Recent 
species of Magellania from Macquarie Island collected on the Mawson Ex- 
pedition by Mr. H. Hamilton is also perfectly smooth. Multicostation, 
therefore, although constantly absent in Padhymagas and Neothyris, cannot 
be considered a property on which to base generic distinctions. These 
must rest primarily on the types of hinge parts and cardinal process.* 


Types of Hinge Parts and Cardinal Prockss. 


(a.) The TerebraieUiform Type. Fig. 1. 


In M. jlavesoena, T. doraata, T. aanguineoy and T. rubieunda — t.e., in 
Magellania a. str. and Terebratella a. str. — the socket-ridges, hinge-plates, 
septum, &c., are frequently described as lamellae, in reference to the 

fact that they are thin and 
sometimes almost transparent. 
The hinge-plates are hollowed 
underneath (fig. 1, 6), and if 
they be broken away it is found 
_ that the septum extends be- 

Fia. l.-^TerebraieUa aanguitiea (Loach), WelMngton neath them right to the umbo 
Harbour. Interior of dorHal valve, a. View of the valve. The cardinal 
tom aboTB 6 Front view of hinder end procetw is superimposed on 
broken off, showing shell and septum m see- f, i. ii. i.» _ 

tion,' lower sides of binge-plates in perspeotive. posterior end of the hinge- 

- - - plates, and consists of a thm 

plate, broader than long, curving forward, and excavated on the upper 
side to form a rounded cup or socket to which the diductor muscles are 
attached. 

IH (6.) Paehymagoid and Neothyroid Types. Fig. 2. 



H In Terebratella parki Hutton and in other species referable to PaohymagaSy 
and in M. lenticularis and other species referable to Neothyrisy the socket- 
ridges, crural bases, and septum are thick and solid, and cannot bo described 
as lamellae. The socket-ridges nearly meet at the umbo, and thence diverge 
more or less obliquely. The crural bases make junction with them on 
their inner anterior corners, and are so intimately fused with them at this 
point that they cannot generally be traced any farther posteriorly ; but 
m some species (N. lenticularis^ N. ovalis) they can be distinguished along 
the inner sides of the socket-ridges for their whole length. The septum 
does not extend as such to the umbo, but bifurcates posteriorly to join 
the inner anterior ends of the socket-ridges (near the point of origin of the 
crural bases as distinct processes). There are no definite hinge-plates as 
in Terebrateiliform t 3 rpeB, their place bein^ taken by the more or less steep 
inner walls of the socket-ridges, which, with the bifurcating process of the 
septum, enclose a trough which we may term the ** hinge-trough,” The 
cardinal process rises from the bottom of the hinge-trough, and varies greatly 
in different species. In New Zealand older Tertiary examples of Pachymagas 
it is always fairly simple, but differs greatly in sise and height. In its most 


‘ That ifl to say, thoM ohontoten best awva to disllagaisb the evohitioiutty itooks. 
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p^itive form it is very short, being confined to the posterior part of the 
nii^e-troagh, and is also very low, in shape being a pyramid with an edge 
facing forwards and a hollowed side behind. In more advanced types Ae 
process gains both in length, occupying more and more of the hinge- 



Fio. 2. — ^InterioTB of dorsal valvos of Paekymagaa and Ntoihyris^ showing evoluticm of 
cardinal process, a. P. parki (Hutton h Kalumui greensands. 6. P. fMrIei (Hutton), 
Hutchinson’s Quarry greensands, c. P, huUoni sp. nov. (see appendix), Whavekuri 
greensands, d, N. ovalii (Hutton), Shakespare Cliff, Wanganui, e. N, oealts 
(Hutton), OastleoUff, Wanganui. N, lenticularis (Desh.), Recent (after BaTidson). 

trough^ and in height, projecting above the socket-ridges, while the 
hollow behind is now confined to its base, and is bounded by two 
lateral ridges. In the most advanced types met with in New Zealand 
q^ies of PmkymagoB there is a slight posterior median ridge in the 
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upper part of the process, and this ridge becomes still more aocentu- 
atM iu the Patagonian late Tertiary species, including P. tehueloa, the 
genotype, and in the most primitive species of Neothyris in New Zealand, 
while at the same time the process gains still further in length and height. 
Finally, in N, lenticularis the process is so large that it fills the whole of 
the hinge-trough, and almost hides the bifurcation of the septum; the 
osterior median ridge is strongly marked, while the two lateral ridges 
ounding the hollow facet at the bottom of the posterior part of the process 
are greatly developed, and incurved so that they nearly meet to form a 
tube. 

The great resemblance in hinge characters between Terebraiella dorsata 
and Magellania flavescens on the one hand, and between Pachymugas tehuelca 
and Neothyris terUicularis on the other, makes it certain that M. Jlaveacene 
had an ancestral form with Terebratclliform loop and 'J'(irebratelliform hinge 
characters, while iV. lenticularis had an ancestor with Terebratclliform loop 
and Pachymagoid hinge characters. Corroborative evidence would be fur- 
nished by a study of the hinge characters of the young stages of these 
species, sufficient material for which I possess only in the case of the former 
stock. 

In M, flavescens, T. sanguinea, and T. rubicunda, Terebratelliform hinge 
characters can be recognized not only in specimens with Torebratelliforni 
loops, but in specimens with Magaselliform loops. Young specimens of 
fossil Pachymagas also possess Pachymagoid hinge characters at a stage 
when the loop is Magaselliform. We are thus in a position to recognize 
two stocks, typified in tlieir highest development by if. flavescens and N. 
letUicularis, and to state that the generic distinctions between Terebraiella 
and Pachynyigas on the one hand, and between Magellania and Neothyris 
on the other, are well founded. 

Magella gen. nov. 

No adult specimen with Pachymagoid hinge and Magaselliform loop has 
yet been described, but there is in the Kakanui limestone (Oamaniian) a 

species witli Terebratclliform hinge cha- 
racters and Magaselliform loop viz., 

Terebraiella kakanniensis Thomson* non 
Hutton. This species I now rename 
Magelh carimta,'\ and make it the type 
of a ' new genus Magella, the essential 
characters being those already indicated. 
In old specimens the loop is rather more 
advanced, and the septum correspondingly 
lower, than in most species placed under 
Magasdla; but the pattern is still Maga- 
selliform and not Terebratelliform, as fig. 3 
shows, and the septum is still much higher in front than behind. The 
deltidial plates are discrete, as in the young of Terebraiella and Magellania. 

There are probably a large number of described species which may be 
transferred to Magella, In some with Terebratelliform hinge the loop 
is more primitive, being in the stage called by Fischer and Oehlert 



Fio. 3 . — Magella carinata Thom- 
son, Kakanui limestone. In- 
terior of dorsal valve, end 
view, showing loop touching 
septum. 


* Tram. K.Z. Imt., vol. 40 (190S), p. 102, pi. xiv, fig. 4, c^-c. 
t The holotype of this species is the specimen figured by me in 1006, and now in 
the Otago Museum. 



Tmui^oJif.-^Braehiopod Oenera, 


m 

“ Magadiform/' These may, neyertheless, be placed in MagMa, which will 
then include all ej^ies of the TerebraUilla-MageUania stock which fiave not 
attained at maturity the Terebratella stage of loop. Amongst such species 
with primitive loops are Magasella australis Buckman, from the Fecten 
conglomerate (Pleistocene) of Cockburn Island, oflF Graham Land, West 
Antarctica ; Magasella gouldi Dali, from the Recent seas of Japan, wliich 
is possibly only a young stage of Magellania grayi or some other species ; 
and Magasella aleutica Dali. 

Magasella flexuasa (King), if a valid species, as Ihering contends, is 
certainly a Magellan but it is usually considered a young stage of Terebra- 
teUa dorsata, and the same is true of Magasella paiagonim (Gould). Similarly 
Magasella (%) laevis Dali is probably the young of Magellania venosa. It is 
probable that Terebratella woodsi Tate, from the Table Cape beds of Tas- 
mania, and Terebratella pumila Tate, from the Gippsland Lakes, will be 
found on dissection to belong to Magella, as they agree pretty closely with 
the genotype in external characters. Finally, Magasella antarctica Buckman, 
from the glauconitic bank, Cockburn Island, described by Buckman as 
possibly the Magaselliform ancestor of Terebratella rubicundOs is without 
doubt to be transferred here.* 

Shells with Bouchardiform Bkak Characters. 

All the known species of Bouchirdia, though differing somewhat in 
length and breadth, and in the amount of ventral uniplication or unicarina- 
tion, possess similar and rather unusual beak characters — viz., the beak is 
incurved only at its apex, and then but slightly ; there are sharp beak- 
ridges uniting in front of the foramen, which is thus behind the apex, the 
false area is prominent, and the pseudo-deltidium strong, solid, and blended 
with the shell. These characters are illustrated in hg. 4, which comprises 
all the known species of Bouchardia,^ 

Now, there are in New Zealand older Tertiary (Oamaruian) a series of 
shells which bear out Buckman’s dictum that “ the loop may change con- 
siderably while the shape remains little altered.^* These shells have Bou- 
chardiform beak characters, and, although much larger in size, they are 
externally so like Bouchardia that they were described as such by Hutton 
in 1906t under the names of JB. rhizoida and B, tapirina (not Waldheimia 
tapinrui Hutton, 1873). Buckman, accepting Hutton’s generic! determi- 
nation, compared them with the other known spech^s of Boucliardia, and 
considered that in shape the New Zealand species were biologically the 
earliest. In spite of this undoubtedly primitive shape, these specimens 
have proved to possess Magellaniform loops and septa (ng. 6).§ It is more 


* JaokRon (Trans. Koy. Soc. Edin., vol. 48 (1912), pp. 384-85) considers this species 
the young of Tere^teUa d^scUa, erroneously ascribing the glauconitic bank to Pleistooene, 
whereas Buckman gives its age as Miocone<01igooene. This greater ago makes it more 
probable that M, antarctica is an ancestral form of Terebratella doreata than a young 
specimen. Buckman considorod it ancestral to T, rubicunda, but one would hardly 
expect oven incipient multioostation, such as if. antarctica shows, on a Miocene ancestor 
of T. rubicunda, 

t With the exception of B. patagonica jorgensis Ihering, the origina] description 
of which I have been unable to consult. 

t Trans. N.Z. Inst., voL 37 (1 905), p. 480, pi. xlvi, figs. 6, 7. The beak characters 
are not correctly rexider^ in the figures. 

{ I obtained from Target Gully, Oameru, a hollow specimen of B, rhisoida with a 
comj^te loop, but unfortunately it was destroyed in removal. 










Fio. 4. — SpocioB uf Bouchardia. chd. South Amorioan (after Ihering). a. B, zttm% 
Iheting (twioo natural size), b. B, paUigoniea Ihering (twice natural size), Pata- 
Ionian formation, c. B. zittdi Ihering^ holotyi)e (twice natural size), Patagonian 
t |1^ formation, d, B. 1ira7i9plaUna Ihoring (very slightly enlarged), Entierian forma- 
tion. e-ib. Younger beds, Seymour Island, oS Gn^am lland, Antarctica (after 
( ' Buckman), (natu^ size), e. B. ovalia Buolunan. /, k, B. arUarctica Buokman. 

a. B. eUij^ica Buckman. h. B, anguata Bucknian. i. B. aUenutUa Buckman. 
t (Mawe), Recent, Brazil (after Davidson). 



PzQ. rkixoida (Hatton), a. Holotype, Mount Brown beds, Weka Pa« 

<apMinen In tha Canterbury Museum). 4. Interior of dorsal Tglve,. Weka Paas. 
e. interior of dorsal valve, Huchinson’s Quarry, d. Form with neariy stealglit 
sides, Weka Pass. (Figs, oh; by Dr. O. A. Cotton.) 

«xid beak characters, and, if this be so, we must be dealing with a third 
atook which has attained independenidy the Magellanifonn loop. In ai^ 
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case, the hinge-pattem of these shells prevents their inclusion in either 
Magdlania or Neothyris* Consequently a new genus is necessary, for which 
I propose — 

Rhizothyri8|gen.Jnov. 

Genotype, Bouchardm rhizoida Hutton. 

The other species, Bouchardia tapirina Hutton (non Waldheimia tapirina 
Hutton), I now rename Rhizothyris mrioaa, the holotype being a specimen 
in the Dominion Museum from the Curiosity Shop beds, Bakaia Biver, 
Canterbury (fig. 6). 



Fortunately, we can point to shells both with Magaselliform and with 
Terebratelliform loops which possess r.>»icharfliform shape and beak cha- 
racters, and thus fill the gap between Bouchardia and Rhtzoihyvis These 
shells require separate generic recognition, and for the former I propose — 


Magadina gen. nov. 

Genotyp*^, Magadina hroumi sp. nov., Mount Brown beds, Waipara 
district, North Canterbury (fig. 7). (See t.ppendix.) 

Besides tlic genotype and Magadina waiparenMs (fig. 8), another new 
species Uoni the Mount Brewn beds, there are several already-described 



Fio. 7 . — Magadina hrowni ThoniBon, Mount Brown beds, WaipsTa, 

Weka Pass district, a, 6. Holotype (twice natural size), 
c. Interior of dorsal valve, paratype (twice natural size). 
d« Partial interior of both valves, paratype (natural size). 

forms, all Australian, which combine Bouchardlform sh^e with Magaselli- 
form loopa^ ‘ Su^ are MagoBtUa cretaoea Btheridge (fig. 9), T*ir^aiula 
oompta Sowerby (figv 10), MagaeeUa oompta Tate (? of Sowerby), a apeciea 
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which has attained biplication (fig. 11), and the Beeent well-known 
Ter^brateUa outnifigi Davidson (fig. 12). Posaibly also Magaadla tenisoni 
Tonison-Woods belongs here. The unity in shape of these species and 
their distinotness from those ascribed above to Magella will be easily 
recognised. 



Fio. 8. Fig. 10. 


Fio. 8. — MagaAina waiparenais Thomson* Mount Brown beds, Middle Waipara 
district* holotype (twice natural sice). 

Fio. 9 . — Magadina creiacea (Etheridge)* Ginm beds* Western Australia (after 
Etheridge)* (twice natural sise). a. Dorsal valre. 6. Ventral valve, 
c. Interior of dorsal valve. 

Fio. 10. — Magadina compta Sowerby, Port Fairy* Cape Otway coast* Victoria 
(after Sowerby). 

In loop characters Magadina brotoni is much less advanced than Magella 
oannatat the descending and ascending branches being separately attached 
to the septum, which reaches to the opposite valve. This stage* termed 
Magadimrm ** by Fischer and Oehlert, differs from that of Magas in 



Fxo. 11. Fio. 12. 


Fio. 11, -^Magadina eompta Tate (To! Sowerby)* Msnnum* R. Murray (after 
Tate). 

Fxo. 12. — Magadina eumingi (Davidson)* Backstairs Pass^e* South Australia 
(after specimens in the Dominion Museum supplied by Dr. Veroo). 
a. Dorsal view (natural sise). 6. Interior of dorsal valve (enlarged). 

that the ascending branches form a complete ring* ard it may now more 
appropriately be termed '^Magadiniform.” Magadina eumingi possesses a 
Magadiniform loop almost to adolescence, and finally attains an early 
Magelliform loop. 


MagadinelU gen. nov. 

Oenolype, MagaseUa woodsiana Tate* (fig. IS). 

The beak oharac ters of this species are not strictly Bouchardifonn, the 
modifications being slighfly greater incurvature and lass sharp beak-ri^es. 


* Tnas. Roy. Soo. B. Austral* voL S (1880), pp. pi z, fig. 8, thd. 
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NeverthelesB, its nearness in shape to Magadina is shown by the fact that 
Tate states that it bears considerable external resemblance to M. cumingi, 
while Pritchard has placed it as a synonym of M, oompta,* The loop is 
much more advanced than that of Magadina^ however, being an early 
Terebratelliform stage. Its hinge characters, described below, arc quite 
distinct from those of Terebrat^ and Pachymagas, Although, from the 



Fio. 13 . — MagadineUa iooodsiana (Tate), River Murray. 

(After Bpecimens in the Dominion Museum.) 

slight difference in beak characters, Magadinelia tnoodsmm cannot possibly 
itself be an ancestral form of Rhizothyrie, the forerunner of Rhizothyris with 
Terebratelliform loop may be placed, when it is found, under MagadineUa. 


Hinqb Charaotbrs of tuk Bouquaroia-Rhizothyris Series. 

In Bouohardia the posterior parts of the valves are much thickened, 
the hinge-teeth of the ventral valve are strongly bifid, while in the dorsal 
valve the fusion of the parts prevents exact comparison with the socket- 
ridges, cardinal process, &c., of more advanced genera. The adductor and 
diductor muscular impressions are situated anteriorly in the ventral valve, 
and are divided by a low median ridge. In Magadina the valves are still 
somewhat thickened posteriorly, the hinge-teeth are more strongly bifid 
than in advanced genera, while the median ridge separating the muscular 
impressions on the Ventral valve is still situated anteriorly. The thickened 
hinge parts of the dorsal valve consist principally of two socket-ridges, 
which posteriorly are separate and taper each nearly to a point, projecting 
considerably behind the umbo, but anteriorly are very solid, and unite with 
one another in front of the septum. Between them, behind their anterior 
junction, there is a small but deep hii^e-trough, in which a cardinal process 
lies. In Magadina browni this process is very small, but in M. cumingi 
it is large and solid, without sharp angles, and completely fills and obscures 
the hinge-trough. The septum, lugh in front, low behind, joins the anterior 
junction of the socket-ridges without bifurcation. 

In MagadineUa the posterior thickening of the valves is greatly reduced, 
while the muscular impressions of the ventral valve are situated posteriorly 
as in other advanced genera. The septum is long but low,t so that the 
loop is probably in an early Terebratelliform stage. The hinge characters, 
however, still present considerable resemblance to those of MagMm. The 
socket-ridges are swollen anteriorly, almost uniting in the middle, where 
they are joined by an unbifurcated septum ; posteriorly they . become 
attenuated, and project considerably behind the umbo. The hinge-trough 


• Ihfoo. Hoy. Soo. ^^t., n,8., vol. 8(1896), p. 143. 

t Tate’s flsture shows a septum moderately high anteriorly, due probably to the 
youth of the shell figured. 



402 


TiWuaeHan§. 


is roomy, and only partially filled by a small oardinal process pointing 
obliquely forward, and expanded to form an excavated trefoil above. 

In Kkizothyria the socket-ridges are thickened* and almost unite an 
teriorly, where they are joined by a short stout unbifurcated septum. In 
R, curioaa the oardinal process is small and similar to that of Magadina 
brotunt : in R. rhizoida it is large and swollen, and often fused with the 
septum and socket-ridges, but in specimens where it is distinct it is 
essentially similar to that of Magadina cumingi. 

It will thus be seen that, while retaining Bouchardiform shape, there is 
an evolution shown in this series not only in loop characters, but also in 
hinge characters. While the loop has evolved until in Rhizothyria it is 
indistinguishable from that of MageUania, the hinge has remained much 
more simple, not showing the bifurcation *of the septum which is so pro- 
minent in Neothyria and Pachytnagaa. 

Other Stooks. 

In the above account all known shells with Bouchardiform beak 
characters have been discussed, and the majority of the known species of 
Magaaella have been transferred to the Magaselloid genera, Magella and 
Magadina, while the probable existence of a third Magaselloid genera be- 
longing to the Pachymagaa-Neoihyria stock has been indicated. There are 
still numerous species of Ter^atella and Magellania, sensu lato, which will 
not fit into any of the genera above described, but their treatment must be 
postponed until a revision of the Tertiary Brachiopods of Australia and 
South America has been made with special regard to the hinge characters. 
There are also certain Recent species of Magaaella still unplaced, notably 
the South Australian forms Magaaella vercoi Blockman and M. exarata 
Verco. The name MagaaeUa may still conveniently be retained in a wide 
sense as a temporary designation for species whose relationship is not 
clear. 

With regard to the relationship of the evolutionary stocks already indi- 
cated, it is probable that Bouchardia is a retrograde genus from a forerunner 
of Magadina, and that from the latter genus, by an anterior enlarge- 
ment of the hinge-trough, the Magaselliform forerunner of Pachymagaa has 
evolved. Prom this suppositional genus, by evolution of loop characters 
Pachymagaa and Neothyria have evolved on the one side, and by a further 
reduction in the csdcification of the hinge Magella has evolved on the 
other side, giving rise later by evolution of the loop to TerehrateUa and 
Mctgeliania, 


APPBimiX: DKSORIPTIONS OP NBW SPBCIBS. 

Magadina browni sp. nov. Fig. 7, a-d. 

Deacription, — Shell rounded pentagonal, ilightlv longer than broad, 
greatest breadth posterior to the middle, sides nearly straight, front more 
or leas tapering ; hinge-line nearly straight ; dorsal valve nearly flat, with 
a short but often pronounced anterior sinus; ventral valve moderately 
convex, with a me^n carination ; commiesures with a well-madced anterior 
sinuation, sometimes narrow and deep, sometimes broad and slmllowsr ; 
beak short, not incurved, truncated obliquely by a relatively large, njsarly 
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round foramen whose anterior lip projects slightly forward; besk-iiciper 
fairly sharp, delimiting a false area, the greater part of which is occupied 
by a large solid concave pseudo-deltidium. Surface of valves smooth with 
numerous strong growth-lmes. 


Dimensions tn Millimetres.— 
Holotype 
Paratypes} 


Length. Bmo^. Thiokneis. 

.. 10 8-6 6-3 

.. 10-6 7 6 

11 10 4-8 

9-8 9 4*8 


fType Locality. — Base of main limestone, cucsta between Mount Brown 
and the Waipara River, North Canterbury. 


Magadina watparensU sp. nov. Fig. 8, a, &.} 


This species so closely resembles M. hrowni that the difference^, only 
need be indicated. M. waiparensis is slightly more elongate, moi# con- 
vex, and the dorsal valve more arched from back to front. The beak is 
much more produced, and more incurved, and in consequence the pseudo- 
deltitidium is higher and more concave. 


Dhnensions tn Millimetres . — 
Holotype 
Paratypes 


Length. Breadth. Thiokness. 
.. 11 8-3 6-6 

.. 10-4 7-8 6-8 

11-3 9 5-6 


Type Locality.— Lowest Mount Brown limestone, in cliffs of the Deans- 
Waipara cuesta opposite the Ram’s J*addock, Middle Waipara district, 
North Canterbury. 


Pachjrmagas huttoni sp. nuv. Fig. 2, o. 

1905. MageUania triangularis Hutton, Trans. N.Z. Inst., vol. 37, 
p. 477 (not the species of 1873). 

Description. — Shell suborbicular, greatest width about the middle ; hin^e- 
line short, obtusely angular. Dorsal valve depros&ed, writh a faint antenor 
tonus, slightly produced and reflected in front ; ventral valve strongly and 
broadly oarinated, sides rather flattened ; margins of valves fairly sharp ; 
anterior commissure with a .broad moderately deep anterior sinuation. 
Beak »Tnall, inflated, not greatly incurved, truncated by a moderately large 
circular foramen ; besde-ndgea fairly sharp, pseudo-deltidium broad, low, 
concave. Surface of valves smooth with numerous growth-lines. 

Dimensions oj Bolotype,—* Leng^. Breadth. Thieknest. 

43 mm. 41 mm. 23 mm. 

Type locality.— Maerowhenua limestone, crossing of Awamoko River, 
nortii of Ngapara. 


• The holotype i« in the Dominion Mnaenm, and la not the apeoimen here flgnred. 
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Art. XLIII. — AddMiont to the Knowledge oj the Recent BracMopoda of 

New Zealand^ 

By J. Allan Thomson, MJL., D.8c., F.G.S. 

{Rtad before the WeUington Pkiloaophical Society, 28th October, 1914,] 

There are only four valid species of Brachiopod described from New 
Zealand waters— viz., Hemithyris nigricans (Sowerby), Neothyris lenticutaris 
l(De8haye8), Terebratella sanguinea (Leach), Terebratella rubicunda Sowerby. 
The occurrence of a fifth species, Crania up. ind., has been indicated 
by Hutton* * * § and Hamilton.f To this list I am now able to add four 
species, the locality of one of which is doubtful. Two species formerly in- 
cluded in Hutton’s lists — viz., Magadina mmingi (Davidson) and Kraussina 
lamarckiana (Davidson) — are well-known Australian species, whose occur- 
rence in New Zealand has not been verified during the last forty years, 
and they should be omitted from our lists. 

Since the publication in 1887 of part ii of Davidson’s “ Monograph 
of Bllsent Braohiopoda''X no further study of the New Zealand forms has 
been made. Nevertheless, since that date observations of the greatest 
importance, affecting the whole classification, have been made on the South 
American forms, § showing that the genera Magasella, Magas, Terebratella, 
and Magellania are related in such a way that the loops of the higher genera 

f )as6 during growth through forms comparable with the adult loops of the 
ower genera. Beecher|| has contrasted this series of growth stages with 
those of Macandrevia cranium and of some other northern species formerly 
assigned to Terebratella and Magellania, and, on account of the differences 
displayed, has founded for these species the genera Terebratalia and Dallina, 
placing them along with MaoanArevia in a new subfamily, the Dallininae, 
Beecher rather hastily assumed that the Dallininae were entirely confined 
to the Northern Hemisphere and the Magellaninae to the Southern, and, 
this assumption being until recently unchallenged, it has not seemed a 
matter of urgency to study the growth stages of other species ascribed to 
the above-mentioned genera. Jackson, however, has recently shown that 
a species of Macandrevia ranges from the Gulf of Panama to Coats Land, 
Antarctica, thus proving the occurrence of the Dallininae in the Southern 
Hemisphere. The occurrence of species of Magasella in the Northern Pacific 
has long been known, but their significance appears to have been overlooked. 
Elsewhere** I have shown that certain species of the Northern Pacific now 
generally ascribed to Terebratalia and Dallina have not the type of folding 
typical of members of that stock of the Dallininae, but that characteristic 
of the Magellaninae, and that on this account these species should probably 
be referred back to TerebrateUa^X and Magellania, 

These circumstances in themselves make a study of the young stages 
of aP Recent Brachiopods belonging to the Terebratellidae desirable, more 

* Cat. Marine MolluHca N.Z. (1873), p. 87. 

t Colonial Museum Bull. No. 1 (1906), p. 41. 

j Trans. Linn. Soc. Lond., ser. 2, Z ol., yol. 4, pt. i (1886), pt. ii (1887). 

§ P. Fiacher and D.-P. Oehlert, Bull. Soo. Hist. nat. d*Autun, t. 6 (1892), 
pp. 254^34. 

II Trans. Conn. Acad. Arts Soi., yol. 9 (1896), pp. 876-99, pla. i-iii. 
f Trans. Roy. Soc. Edin., yol. 48 (J9I2), pp. 379-83. 

*• Qeol. Mag., dec. 6, vol. 2 (1916), pp. 71-76. 

tt The genotm of Terebratalia come under this category, and if my contention is 
correct this genua Deoomes a synonym of Terebratella, 1 have proposed a new genus 
DallintUa aa the Torebratelliform forerunner of DalUna, 




Thomson.: — Recent Braohiopoda of New Zealand. 406 

especially those of New Zealand, Australia, Japan, and western North 
America. When it is further recognized that within the MagManinae^ and 
probably also the DalUninae, there are different stocks that have arrived 
independently at similar loop forms, a knowledge of the growth stages 
becomes of the highest interest. 

Young Stages of Terkbratella rubiounda ahv Tbrebratella 

SANGUINEA. 

Through the kindness of Miss Mestayer and Mr. H. Hamilton I have 
been able to examine a large number of the young of these species from 
Chetwode Islands (Cook Strait), Wellington Harbour, and Foveaux Strait. 
Specific discrimination is possible between these two species down to a 
length of 3mm. for the ventral valve; the young of T. sanguinea is 
in general broader, and the multicostation has already commenced as 
a crinkling on the margins at that length. So far as the development 
of the loop is concerned, these two species agree almost entirely with 
T. (iorsata, the development of which has been described by Fischer and 
Oehlort.* This is only to be expected, since the New Zealaiid species 
belong to Terebratella s. str, of which T. darsata is the genotype. 

Table indicating Names of Loop Stages in Tbrebratella and 

Magellan! A. 


Fipoher and Oehlert. 


Beecher. 


Namoft adopted in this Paper. 


Pre-Magadiform 

Magadiform 

Magaselliform 

Terebratelliform 

Magellaniform 


I Bouchardiform 
i Megerliniform 
Magadiform 
Magaselliform 
Terebratelliform 
Magellaniform 


I Pre-Magadiniform. 

j Magadinifonn ) Magaselli" 
, Magelliform j form, 
j Terebratelliform. 

I Magellaniform. 


In the so-called Magadiform stage (fig. 5) the descending and ascending 
portions of the loop are separately attached to the septum, and the ascend- 
ing portion forms a complete ring. This is the condition of the adult 
loop in Magadina brownie whereas in Magas pumilus the ascending branches, 
so far as is known, do not unite to form a ring. Moreover, in the growth 
of the loop of Terebratella the ascending portion never passes through 
a stage where the ring is incomplete. It is therefore desirable to re- 
place the term “Magadiform’’ by “Magadiniform.” Similarly the term 
‘ Magaselliform ” has not been used in an unequivocal sense. It is 
restricted by Fischer and Oehlert and Beecher to the stage, later than 
Magadiniform, where the descending and ascending portions of the loop 
have united with one another along the side of the septum (fig. 6). This is 
the stage attained in the adult loop of Mageda amnata^ but many species 
classed uiuler Magasella have not passed the Magadiniform stage. Hence 
it will conduce to clearness if the term “ Magelliform” be used for the later 
stage, and the term “Magaselliform” be used in a wider sense fot both 
Magadiniform and Magelliform stages — that is, for shells with a high septum 
rapidly lessening in height posteriorly, and with descending portions of 


* hoc, eU, 
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the loop compiete. For the earliest stages with a high septum and with 
the descending portions of the loop incomplete the term pre-Magadini- 
form” may be used. 

Beecher has compared the pre-Magadiniform stages with the adult 
condition of the loop in Bouchardia and Megefiina, but there are import- 
ant differences which make the use of the terms ” Bouchardiform ” and 



Kio. 1. Fio. 2. 


Flo. 1 . — Terebraiella ruhitundat Chetwodo UlandR. Pro-Magadiniform Mtago, before 
the appearance of the hood on the septum. Length of ventral valve, 3 mm. 

Fio. 2. — TertbraleUa- rubicunda, Chetwodc Islands. Pre-Magadiniform stagoi with 
small hood on septum. Length of ventral valve, 8*6 mm. 


“ Megerliniform ” misleading. In each of these genera, as in Magas ^ the 
ascending branches do not unite to form a ring, while in B. rosea the 
descending branches are completely absent. In the young stages of 
Terebratelh there is never an incomplete ring, while the growth of the 
descending branches commences before any indication of the asetending 
branch can be found on the septum. It is probable that in loop characters 
B. rosea is degenerate from a stock originally possessing pre-Magadiniform 
characters. The loops of the fossil species of Bouchardia are as yet un- 
known, and their description will possess the highest interest. 

In the young of Ter^atella rnbiounda there is a great deal of latitude 
in the relations between size of shells and stage of loop-d^evelopment attained. 
Generally speaking, the Magadiniform characters arc attained at a length 



Fio. 8. Fio. 4. 

Fig. 8.— rersbrofiOo rubiounda, Obatwode Isluids. Pre-Magadiniform stage, with ring 
developed from hood. Length of ventral valve, 3*5 mm. 

Fig. 4.---rar06ratftta rubiounda, Foveaux Strait. Late pre-Magadiniform stage, re- 
tainiag a hood on the septum when the descending bmohes are nearly oomplete. 
Length of ventral valye, 6mm« 


of 4 mm. I but one specimen of 6 mtn. is still in the pre-Hagadinifonn stage. 
HjE^lUfonn characters usually commence at a length of 6 mm., are 
quickly superseded by early Terebrate^fom oharaoteis. 

The only observations I have been able to make on loop-development 
additional to those of FisCher and OeUert relate to the very early stages. 
The growth of the crura commences, as they have pointed out, before any 
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sign of the ring appears on the septum (£g. 1). 1 have observed several 
specimens in a succeeding stage in which a very small hood, not a ring, 
appears on the posterior end of the septum (fig. 2). The base of this hood 
later becomes resorbed, and it passes into a ring (fig. 3), but sometimes 
it persists to a fair size (fig. 4). In the large specimen of 6 mm. previously 
mentioned, the front parts of the descending branches have already appeared 
on the septum before the hood has developed into a ring. 

Fischer and Oehlert made no observations on the development of the 
hinge-plate, which is a characteristic of the Terebratella-Ma^ellania stock. 
In their figures of T. dorsata the septum does not extend back as for as the 
hinge-plate until the Magelliform stage is reached, whereas in T. rubicunda 
it passes under the anterior end of the hinge-plate in the Magadiniform, 
and exceptionally in the pre-Magadiniform. stage. The development of 
the hinge-plate commences independently of the septum. In very young 
specimens it starts as two almost vertical plates on the inner sides of the 
anterior end of the socket-ridges, separated in front from the socket-ridges 
by a hollow, but behind coalescing with them. Possibly these two plates 



Fro. 5. Fro. 6. 


Fro. 5 . — TerdmUeUa rubicunda, Foveaux gtrait. Early Magadiniform itagc. Length 
of ventral valve, 4 mm. 

Fio. 6 . — TertbraUUa rubicunda, Foveaux Strait. Magelliform stage. Length of ventral 
valve, 8 mm. 


are united along the middle line of the valve, but, if so, they are closely 
applied to the bottom of the valve. In succeeding stages these plat^ 
descend from the socket-ridges more and more obliquely, thus gradually 
approaching one another, while the hollow between them and the floor of 
the valve gradually increases in size. In later Magadiniform stages, where 
the septum now reaches back to the region of the hinge, these phites unite 
above the septum, but farther back they are still applied to the bottom of 
the valve. Finally, in the Magelliform stages 
the septum reaches right back under the hinge- 
plates to the umbo, and the characteristic 
Terebratelliform hinge characters are attained. 

The cardinal process appears at the umbo in 
very early stages in much the same form as it 
attains at maturity, while the hinge-teeth of 
the ventral valve are also well developed in 
the early stages. 

The ridge separating the muscular mark- 
ings of the ventral valve, which is situated 
anteriorly in Bmcha/riia and Magadifia, but 
posteriorly in TerebrateUa and Magdlanith is 
well developed in the young stages of T. ruhieunda, and is situated 
tateriorly m pre-Maj^adiniform i^ges, oentraMy in the Magadinifom 
'v;i|*ag(W^ and posteriorly in the hii^er s^es. 



Fio. 7. — TerebrateUa rubicunda, 
WeUington Harbour. Adult, 
Length of ventral valve« 
19 mm. 
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The young stages of Terehratella aanguinm differ in no important 
respect from those of T. ruhiounda, 

Young Stages op Nbothyris lentioularis. 

It is known from the observations and figures of Douvill6^ and 
Davidsont that the loop of this species passes through Magelliform and 
Terebratelliform stages during growth, and it is probable that the still 
earlier stages do not differ from those of Terel>ratella. Unfortunately, I 
have not yet been able to obtain a series of very young shells in which to 
confirm this, though such a series should not be difficult to obtain from 
the oyster-dredges of Foveaux Strait. The study of the development of 
the cardinal process in this species will be of much interest. 

Additions to the List ok Species ocoubhino in the New Zealand 

Area. 

Liothyrina sp. ind. Fig. 8. 

Included in Mr. Hamilton’s collection from Foveaux Strait there is a 
single example of Liothyrina. This genus is characterized by a short* Tere- 
bratuloid loop, a thin shell .finely punctate, and the presence of 4 radiating 
furrows in the interior of the dorsal valve for the attachment of the pallial 
sinuses, all of which characters are well displayed by the present example. 



Fxo.]^8. — Lioikyrina up., Foyeaux Strait, a, dorsal yiow ; 6, side 
view ; c, interior of dorsal valve. Length, 14 mm. 

In shape it is suborbicular, and entirely non-plicate, and has all the appear- 
ance of a young shell, for which reason I do not propose to give it a specific 
name at present. The beak characters are hardly typical of Liothyrina^ 
which usually has at least slight anterior projection of the lip of the 
foramen ; but, again, this may be due to its youth. 

Liothyrina occurs in both the Northern and Southern Hemispheres, 
but has not been before recorded in the New Zealand - Australian area. 
It is known from the English chalk, and probably occurs in the Italian 
Tertiaries, but none of the New Zealand or Australian Tertiary Terebratu- 
loids, though in some cases thin-shelled, appear to belong here. It appears, 
therefore, to be a recent immigrant to our waters, in contradistinction to 
our other species, which are all descendants of known Tertiary shells. 

Neothyris ovalis (Hutton). Fig. 9. 

1886. Waldheima ovalis Hutton, Trans. N.Z. Inst., vol. 18, p. 335. 
1905. Magdlania UntiouUms ovalis Hutton, Trans. N.Z. Inst., vol. 37, 
p. 476, pi. xlv, fig. 2. 

This species is related to N, UfUioularist but differs in shape and also 
in its less incurved beak and much larger foramen, while the cardinal 
process is also more primitive. It is abundant in the youx;ger Tertiary 
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rocks (Wanganuian) of the North Island, but has not hitherto been found 
Recent. The specimen here figured was obtained by Captain Bollons from 
Farewell Spit. The colour is pinkish- 
red, as in N, lenticularisy and the shell 
is sufficiently translucent for the pallial 
sinuses to show through. 

It is rather remarkable that Neothyris 
campbellica Filhol, which is intermediate 
in characters between N: ovalis and 
N, lentictJlariSi should not also be found 
Recent. It is a common Wanganuian 
fossil in the North Island and on Camp- 1*'^. 9.— omlis (Hutton), 

KaU Tain nil Fsrowell Spit, a, dorsal 

Dell isiana. ^ Lt'ngt.li,36mm. 



Terebratella sp. cf. Magella carinata Thomson. 

In Mr. Hamilton’s collection there are four specimens from Foveaux 
Strait of a new species of Terehratella, which differ from T, mhicimda by the 
possession of a more pronounced ventral unicarinution, of an incomplete 
foramen, and of distinctive colour-markings. The shell is of a pale pinkish- 
white colour, with irregular radial splashing of deep red. Such colour- 
markings arc rare amongst Recent Brachiopods, but occur in Bouchardia 
rosea. In shape the adult shells agree nearly with Magella carinata, but the 
loop has advanced to an early Terebratelliform stage. The four specimenfl 
comprise two adults, about the size of small specimens of T, ruhicunda, 
and two half-grown shells, not so carinate, and with Magaselliform septa. 
Unfortunately, the two adults are too damaged to serve as type specimens, 
and in consequence it is better to leave the species unnamed at present. 

It is remarkable that this species, undoubte^lly a descendant of the 
Oamaruian Magella carinata, should not be found in the Wanganuian rocks. 
The explanation may be that it has always been restricted to a southern 
habitat. Magella carinata has only been found near Oamaru, and the 
present species occurs in Foveaux Strait, still farther south, while no 
Wanganuian marine rocks are known from Otago or South Canterbury. 


Magellania flavescens (Lamarck). 

There is in Miss M. Mestayer’s collection a single specimen of this 
species, which probably comes from the Cliatham Islands. It was in a box 
of Hemithyris nigricans labelled “Chatham Islands and Lyall Bay,” and, 
since the Lyall Bay habitat has not been confirmed, the probability is that 
it came from the Chatham Islands. Miss Mestayer is positive thatit did 
not come from Australia. Nevertheless, its occurrence must be verified 
before it can be added to our list. 

The shell is a rather elongate form, with strong ventral uniplioation 
and little sign of biplication, and the multicostation is perhaps a little finer 
than usual. Nevertheless, it comes well within the range of variation 
figured by Davidson. 
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Abt. XLIV. — On the Oocwrence of Lowent OriwMm OraptolUea in Western 

Otago. 

By T. 8. Hall, M.A., D.Sc., University of Melbourne. 
Communicated by Professor P. Marshall, M.A., D.Bc., Otago University. 

[Bead (before the Otago IneiUutet Sth i>ec<m6er, 1911.] 

Plate Vn». 

Through the kindness of Professor P. Marshall, of Dunedin, I have bad 
the opportunity of examining half a dozen small slabs of graptolite-bearing 
shales collected by Mr. J. 8. Nicol, of (lore, at Preservation Inlet, at the 
extreme south-west comer of New Zealand. 

The rocks containing the fossils are of two kinds. Both are dark blue 
in colour. One is slightly micaceous, and has small white spots of some 
decomposed mineral in it. It has a somewhat irregular fmcturc. The 
other rock is of a darker tint, being almost black, and splits more freely 
along the bedding-plane. Both rocks are silicified. The graptolites are 
mostly very distinctly shown, being preserved in a silvery-white mineral 
which is generaDy spoken of as gumbelite. Further examination should 
result in the discovery of a larger supply of better material than has been 
submitted to me. 

The fossils clearly belong to the series known as Lanoefieldian in Victoria, 
which is very low down in the Ordovician, and contains some forms which 
elsewhere are of Cambrian age. One of the most striking features is the 
exact resemblance of the darker rock to that which occurs at Lancefield 
itself. The slabs containing the specimens shown in figs. 1 and 2 may be 
matched both lithologically and palaeontologically with examples from the 
Victorian locality, twelve hundred miles away. ThAt both should be similarly 
silicified is very remarkable. 

I have ventured on two specific identifications only, with a separate 
variety in one case. But besides these several examples are shown of another 
genus, Bryograptus, which may be new, and probably are, but as the thecal 
characters are not clearly shown I have not named them. 

The figures show the following forms: — 

Clonograptiis teneUiis Linnarson. 

Clomgraptus tenettus var. oaUavei Lapworth. 

Olonograptus sp. n. 

Bryo^ptus sp. 

Te^agraptus deoipiens T. 8. Hall. 

In addition, there are many fragments, suggestive but unidentifiable. 
None of these seem to belong to genera not represented at Lancefidid. Clonth 
graptus tenMus and its numerous varieties is, outside Australasia, a typical 
Cambrian species.’^ In Victoria it is, as has been shown, Lower Ordo- 
vioian.t 

The new species of OUmograptus is a fairly large one, and a perfect 
hydrosome would probably be 6 in. or 8 in. in diameter. But there is not 
enough of it preserved to justify description. Bryograptus is represented 

* See espeeidl^ A. H. Wettevgaid, Stndier dfver Djctyograptosskitfeni, Ao. Londe 
UnivenitetB Anashrift. K.F., Aid. 2, bd. 9, nr* 3, 1900. 

t T. 6 . Hall, ¥too. Bay. Soc. Victoria, sue., vol. ii, 1809. P* IM* 
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by numerous examples which^ may belong to two species, but they are 
closely allied. The angle of divergence of the primary branches is smaller 
than in B, victoriae T. S. H., but it is not far removed from that species. 
Tetragraptue decipiem T. 8. H. is common, and shown in several of the 
t 3 rpical positions which it assumes at Lanceheld. Two large specimens 
are present, but I have not figured them. 

Bryograptus, long consider^ to be confined to Cambrian rocks, has been 
shown by Hueriemann to range into the Ordovician in New York, just as 
it does in Australia, while Tetragraptus is unknown in the Cambrian. 

The age of the graptolites dealt with is much older than that of any][of 
the Lower Ordovician species yet recorded from New Zealand, and the 
missing zone — the Bendigonian— will probably be found on further search. 


BXPrANATION OF PLATE VIM. 

Fig. 1. CUmograptus UmUus, x 2. 

Fig. 2. Clonograptui Undim, x 1. 

Fig. 3. CUmograptm Undim var. callavd. x I . 
Fig. 4. CUmogrttptus up, Tk, X 1. 

Fig. 5. Bryograptus up. x 2. 

Fig. 6. Bryograptm Bp, x 2. 

Fig. 7. Tetragraptua decipUns. x 2. 


Art. XLV. — The Golden Ridge Graptolites. 

By T. 8. Hall, M.A,, D.Sc., University of Melbourne. 
Communicated by Professor F. Marshall, M.A., D.Sc., Otago University. 

[Read before (he Otago IfiatitaU, Ut December ^ 1914,] 

[The fossils subnlitted to Dr. Hall were collected at the Golden Kidge 
in 1908, and were kept in the School of Mines, Otago University, for 
four years. From Dr. Hall’s report it appears that during this time 
some of the specimens in different parcels were interchanged. In spite 
of this misfortune, Dr. Hall’s report is of great value, as establis^g 
definitely the relation between the New Zealand mptolites and those 
of Victoria. It is hoped that further collections wul be sent to Dr. Hall 
shortly. — ^P. M.] 

Thb graptolites dealt with in the present paper were collected by Professor 
P. Marshall, Dunedin, some years i^o, and I wish to thank him for this 
opportunity of examining them. The specimens come from three localities 
-^1) from the tramway half-way between the battery and the Golden 
Bi^e Mine ; (2) Butcher’s Gully, or Jacob’s Ladder, at the head of 
Malone’s Ore^ ; (3) the lowest adit, Golden Ridge Mine. 

A map of the district may be fo|;^id in "" New Zealand Geological Survey 
Bulletin No. 3,” new series, 1907, p. 89. A list of graptolites from Slaty 
Greek, which ^unds the G<>ld6n Ridge on the east, is given on pp. 34r^ 
of the same bulletin. 

Dr. Ethel M. R. Shakspear (Miss Woods) in Geological Magazine/’ 
1906, pp. 145-46, gives an aooount of some graptolites from Slaty Creek, 
near the Aorangi IHne. Owing to differences in the texture of rock* 
specimens, tihis author was animled to divide the specimens in two serici. 
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There ie a general agreement in the fosaila of Dr. Shakspear’s collection 
and the one before me, but owing to an unfortunate accident I have not 
been able to define the contents of the beds exactly. 

None of the specimens were labelled when I received them, but those 
from each locality were in separate parcels. There was, however, some 
confusion in the localities. In one instance counterparts were attributed 
to separate localities, and in two other instances I think that confusion 
has taken place, though 1 am unable to distinguish the matrix. The 
association, however, is not exactly what we know to occur in Victorian 
strata, unless the two specimens bo rejected. 

Arranged in descending order, the three localities are placed as follows ; 
(1) Tramway locality ; (2) Golden Ridge ; (3) Butcher's Gully. 

The following species have been identified : — 

(1.) From the Tramway Locality, 

Didymograjitiis extemus J. Hall. 

cculuceus Salter. 

bifid ns J. Hall. 

Phyllograptus ariyt^stifolius J. Hall (?). 

Loganograptns logani J. Hall (?). 

In Victoria D. hifidiis is not associated with the large variety or form 
of^Z). cadneeus which occurs in these beds. I therefore regard the single 
specimen of D. hijUlus^ which lias no other fossil on the same slab with it, 
as wrongly included. There is, so far as I can sec, no difference in the 
matrix, nor, for the matter of that, is there much between that of the 
three localities. The specimen doubtfully referred to Loganograptm logani 
is very imperfect, but it is probably that species. Its associates, except 
D. hifidiis, do not forbid it. 

(2.) From Lowest Adit of QohUn Ridge Mine, 

Didymograjilus mundas T. S. H. var. 

caduceMS Salter. 

Tetragraptus serra Brong. 

Dichografius octobraohiatus J. Hall. 

Goniograptiis cf . crinitus T. S. H. 

cf. lams T. S. H. 

PhyUograptiis angustifdius J. Hall. 

Diplograptas ap. 

The counterpart of the slab that contains D. octohraohiattis and the two 
vpeoies of Ooniograpti/s was included in the collection from the tramway- 
line, so that their horizon is not quite certain. It is this clear case of 
contused association that strengthens my idea that two other cases occur 
as detailed l>elow. D. mnndus is closely allied to D. nUidm, 

(3.) From Butcher's ChMy, 

Didymograptus extemas J. Hall (probably introduced). 

cadyoeus Salter (probablv introduced). 

bifidm J. Hall. 

Tetragraptus serra Brong. (?) 

haHi T. S. H. 

pendms Elies. 

PhyUograptns cf. typids J, Hall. 
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The single example of oaduoeus ifi^the|large form^^which in Victoria 
is^not found associated with D. bifidus, but occurs in higher beds. It has, 
I think, been included by mistake. D. hifidus is very common, and juvenile 
and well-grown specimens occur. Tetragraptus aerra agrees with the figures 
of the form which J. Hall refers to Brongniart’s species, and which has 
been renamed by Miss ElleA and Miss Woods T. amii. T, harti resembles 
T. quadribrachiatus J. Hall, but has only one theca in the primary branch, 
and is much more slender. The sicula is well shown in the two examples 
present. Phyllograptus cf. typus comprises several specimens of lanceolate 
forms of various sizes. 


Age of the Beds. 


Judging by the Victorian standards, and eliminating the two specimens 
that I regard as intruders, the beds may be arranged in the order given 
above. They represent the middle and lower series of the Castlemainian. 
The Bendigonian, characterized by Tetragraptm fruticoaua, is with us usually* 
only a few feet below the beds corresponding with those of Butcher’s Gully, 
and it would be of interest to see whether this series is not represented in 
the locality which has yielded the present series of fossils. The piesence 
of Lancefieldian has been proved at Preservation, as shown by a previous 
paper to the Institute. 

For convenience, the Victorian divisions of the Ordovician are here 
given, especially as a recent work on geology commg from a faulty source 
gives them wrongly : — 

Upper Ordovician, 


Lower Ordovician 


Darriwillian. 

Castlemainian. 

Bendigonian. 

I^ancefieldian. 


Art. XL VI. — Notea on the Soila of the Wairau Plain, Marlborough. 

By Leonard J. Wild, M.A., F.G.S. 

[JBeod brfore fA; Wanganui PhUoaophkal Society, 26ih October, I9J4.J 

The district herein described is about 60,000 acres in extent, and includes 
some of the richest alluvial soils in the Dominion. The Wairau Plain pro- 
bably owes its formation to the filling-up of a lagoon by the sediments brought 
down by the Wairau Biver. There is no doubt that at a geologically 
recent period this district was at a lower level than it is at present, and what 
is now a fertile plain was then an arm of the sea extending up the valley for 
twelve or fourteen miles from the present coast-line. The neighbouring 
Awatere Valley was idso at a lower level, but was nevertheless a land sur- 
face, and the Awatere River discharged large quantities of sediment into 
the sea. A portion of this material, the heavier gravels deposited near the 
ahore, was ^adually drifted up the coast, across the mouth of the Wairau 
arm, and pUed up against the cliffs at Cloudy Bay, thus enclosing a lagoon. 
In this lagoon the sediments of the Wairau River and its present tributaries 
have been deporited, and even yet the process of filling in is not completed, 
lor in the south-east comer of the diimct there still remains a portion some 
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tliouaand ecres in eactent, most of it permaitently under water, and separated 
from the sea by a narrow boulder-bank 8 ft. to 16 ft. above sea-leyel. All 
the material in this boulder-bank is from the Awatero River, and includes 
large quantities of the volcanic rocks brought down by the tributaries from 
the dykes in the Kaikoura Mountains described by McKay, and more 
recently by Thomson.* The Wairau River, indeed, has not yet carried 
any gravel to the sea, the limit to which it has so far carried any being just 
beiow the railway bridge, which is several miles from the shore-line. 

The rivers that cross the plain afford further evidence as to the manner 
of its formation. The largest, the Wairau, meanders over a wide stretch 
of country, and provides two very fine examples of an ox-bow curve and 
one of an ox-bow cut-off. The first curve occurs a little below the point 
where the Blenheim-Picton Railway line crosses the river, the cut-off is 
about a mile and a half lower down the river, and the other curve is 



about a mile and a half lower down again. The next-largest river, and 
the most important, in that it makes the Town of Blenheim accessible to 
small steamers, is the Opawa. This is a distributary of the Wairau, and 
the two enclose the greater part of the delta formed when the Wairau 
entered the still waters of the lagoon. The Opawa is a perfect exam;^e of 
a meandering river. The shortest corurse possible to it from Blenheim to 
the point where it rejoins the Wairau near the sea is four miles and a half 
long ; the actual course taken by the river in its windings between these 
' two mints is over nine miles and a hidf in length. 

These and oth^r facts contribute to an understandmg of the geological 
history of the area. The whole plain is a flat sur&ce slightly tilted 
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the sea. Until the early settlers had considerably increased by artihoial 
means the height of the natural levies bordering the rivers the whole dis- 
trict was subject to periodical floods. Even yet the district ifi not immune : 
in December, 1914, a largo area was inundated by a Wairau flood, and 
hundreds of pounds* worth of crops just ready for harvesting were destroyed. 
Indirectly the floods are useful, for they are active agents in renewing the 
soil and in building up the plain. Cases have been brought to the notice 
of the writer of fences built by the settlers of fifty or sixty years ago 
which are now completely buried by the flood-deposits of less than half [a 
century. 

We now have the key to the nature of the soils. Examination in the 
field and mechanical analysis in the laboratory show that all grades are 
represented, from gravelly and sandy soils in the inner area to fine-grained 
silts near the coast. If grouped according to their physical propert.ies, the 
soils fall roughly into bands parallel to the present coast-line, but there are 
two notable exceptions to this arrangement. One is the alluvial fan of the 
Taylor River south of Blenheim, some hundreds of acres in extent. The 
soil here is gravelly, x'-et very fertile, and has proved itself capable of 
maintaining excellent lucerne -fields, and this is no doubt largely due to the 
excellent drainage and water-supply provided by the widely spreading 
underground channels of the Taylor River, and to tho fact that the area 
lies well to the sun. The other exceptional area is in the north-east corner 
of the district, where the band of gravel from the Awatere River already 
referred to is much wider, as, indeed, it would be expected to be from 
geological considerations. Here the soils are extremely gravelly, and 
ploughing has not yet been attempted, but sheep do very well there. 

Chemical analyses show that the soils are well stocked with plant-food 
in an available form, and this is in accord with the remarkable crops they 
bear. Large yields of excellent malting barley are still obtained, though the 
yields are not now equal to those obtained bv the last generation of fanners. 
This is generally ascribed to continuous cropping without manures ; 
thorough cultivation is the usual preparation for the crop, and the tradi- 
tional practice is to plough three times.” The most important crops 
taken at the present time are oats, barley, peas, clover, lucerne, and such 
hirage crops as rape, mangels, maize, &c., together with a small area of 
potatoes. The area devot^ to roots is necessarily restricted by the scarcity 
and expense of labour. The fertilizer most commonly used is superphos- 
phate, which even on clovers gives better results than basic slag, notwith- 
standing that there is not w exceM of lime in the soil. The superiority of 
supe^hofl^phate is probably due to its stimulation of root-growth, for the 
district is one of low rainfall. Nitrogenous and potash manures have 
been found to produce no appreciable e£^t. 

The Wairau Plain is widely and favourably known for the production 
of seed of great vitality and high germination-capacity. Thousands of 
bushels of garden peas are annually exported for see^ and the lucerne seed 
that gives best results in New Zealand is that grown in Marlborough. A 
considerable quantity of red clover and cowgrass seed of excellent quality 
is idto hlurvested, aM small areas are given up for the raising of mangels 
oarrott and flower seeds. Seed-raising is for the most part done on the 
oontraet system, the farmer supplying the land and labour, and the other 
party, uanally one of the large seed-merohants, providing the seed and taking 
by^ the pro^i at a opedmA pnoe. 
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Chmml. 

No. I I Nitrogen. 

Oitrio-acid ' HOI OitriO'Mid i HOI 

Estraot. i Extract. Extract. Extract. ' 


1 

2 

3 

4 
6 
6 


0-1060 

0-2090 

0-093 

0-323 

0-290 

0-0370 

0-1640 

0-064 

0-470 

0-191 

0-0368 

0-1930 

0-046 

0-426 

0-114 

0-0810 

0-1613 

0-044 

0-416 

0-281 

0-0990 

0-1660 

0-072 

0-615 

0-272 

0-0970 

0-1620 

0-036 

0-340 

0-300 


MeoJutnicd. 


1 

2 

3 

4 
6 
6 


No. 


Hoisturo. 

Lo 80 on 
Ignition. 

£■ 

Silt. 

; 1 

Pine |Coawo 
Sand. Sand. 

2-10 

7-90 

12-7 , 

46-4 

18-2 

12-4 : 

1-70 

1-90 

4-60 

1-7 1 

24-3 

26-3 

23-0 ; 11-70 

2-15 i 

6-78 

4-6 1 29-2 , 

26-6 

28-0 

6-70 

1-86 ; 

3-85 

10-8 

20-2 

23-7 

36-6 

6-30 

3-12 i 

i 6-80 

6-7 

31-4 

31-2 

17-8 

4-35 

2-00 j 

1 

4-13 

! 

9-8 

24-1 ' 

26-3 

23-6 , 10-10 


OfaveL 


7-26 


R^erenoe. 

At confluence of Wairau and Opawa Rivers. 

From Renwicktown. 

3. From Blebheim. 

4. From Spring Creek, east of railway-line. 

6. From Upper Spring Creek. 

6. From Upper Spring Creek, west of No. 5. 

These analyses were made by the conventional methods of British 
agricultural chemists. The nitrogen determinations were m^e by Kjel- 
dahl’s method, and the mechanical analyses by the sedimentation process. 
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Art. XLVII. — A CommenJUmj on Suter^a Manual of the Now Zeciani 

MoUuaoa.** 

By Tom Ibrdalb. 

Communicated by W, R. B. Oliver, 

[Read before the Auekkmd JneHiute, 16 th December, 

The receipt of the long-looked-for ** Manual of the New Zealand MoUueoa ” 
has given me great pleasure, and I hasten to emphasize my appreciation 
of Mr. Suter’s work, and tender my congratulations to him upon the suc- 
cessful completion of his task and upon the magnilicent memorial he has 
created to his name. I have elsewhere, in another connection, observed 
the ease of destructive criticism as contrasted with constructive work, 
and 1 once more appear in the unhappy rdle of a critic who could not have 
compiled such a work as that subjected to analysis. The part is not a 
pleasant one, as 1 well know the disadvantages under which Mr. Suter has 
perpetually worked in the preparation of his splendid guide, for I once 
worked at the study of the New Zealand MdUitsca with no other aid than 
the Manual compiled by Hutton in 1880. Since then I have enjoyed 
the benefit of continual access to the unrivalled collections and literature 
at the British Museum (Natural History), South Kensington, with also 
daily intercourse with all the welhknown British malacologists. Such a 
contrast has enabled me to realize probably more fully than any other 
malacologist the wonderful work Mr. Suter has completed. 

I have felt compelled to make the preceding remarks, as the following 
long list of alterations and corrections of Mr. Suter’s results might otherwise 
be misunderstood. 

In the present paper the notes are such as I have jotted down while 
upon the determination of the collection made at the Kermadec 
Islands during 1908, and also comparison with collections made at Lord 
Howe Island and Norfolk Island by Mr. Roy Bell. 

At the present time I can <mly indulge in the study of museum col- 
lections as regards Neozelanic shells, but the past days of collecting throw 
many a ^am of light upon the darkness of museum compdrisons and dull 
book-handling. 

The majority of the succeeding notes are due to the latter causes, but 
some field notes also occur. I anticipate, with such an easy guide as that 
offered by Mr. Suter, a pent revival of interest in the field in New Zealand, 
as there is so much to do. I do know, in my own case, had such a manual 
been available my own efforts would have been more vigorous and fruitful. 

Mr. Suter has omitted the Kermadec Mcilusca, writing that the Kermadec 
Islands belong to a distinct province of the Austriman subre^on.” I 
am very gratii^ed at this conclusion, which is quite justified, and in agi^ee- 
ment with my own results. I bo]M an account from the pen of my com- 
panion, Mr. W. R. B. Oliver, dealing with the Kermadec AfoOusco. as a 
whole, wiU succeed this article. Study of it in connection with the Manua l 
will j^y oemfirm Mr. Suter’s statement. 

Unfortunately, there is one blemish in the Manual, and that is the re- 
jeotion of names unaccompanied by a %ure in favour of later diSuwnt, 
>Uiines proiMMd with tim To the sjnstranatio worker > is 

a seiioua matter, as tiie Intematioiial Rules are quite dear iq^ this |mlt, 
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and I know of no other recent worker who has followed this practice. In 
acme cases Mr. Suter has given a note remarking his action, but in a few 
cases he has omitted to do so. In every case, of course, Mr. Suter s action 
is contrary to the International Rules, and the earliest name must be 
reinstated. 

The succeeding notes are to a great extent nomenolatural, and 1 want 
here to emphasize the invaluable aid that the “ Index Animalium,” by 
C. Davies Sherbom, must be to the Neozelanic student. Many of the 
errors here corrected would have been just as easily amended by systematic 
workers in New Zealand had reference been continually made to Sherbom’s 
priceless work. By means of it they can be practically assured of names 
prior to 1800. 

1 am plstced in a peculiarly favourable position, as, in addition to the 
published work, I have access to Mr. Sherborn’s continuous labour, and 
also obtain his unique advice upon bibliographic work. No words can 
express the gratitude I feel, and it must be understood that many of the 
following notes are due to Mr. Sherborn*B initiative, and depend entirely 
upon his work, freely given at every opportunity. 

I also desire to record the invaluable assistance Mr. E. A. Smith, I.S.O., 
of the British Museum, has given me. Many of the notes here given are 
based on bis unequalled knowledge of molluscan forms and literature. In 
every case of doubt I have consulted Mr. Smith, and in no (tase have I 
written anything save the results of our considered judgment. 

The majority of my notes are novel, but in order that my commentary 
should cover the recent work done I have included items published by 
Hedley^ Smith, and myself which have appeared since or are not incor- 
porated in the Manual. I give here only those notes which I consider 
complete at the time of writing — viz., the 15th September, 1914. I mention 
this as it is certain that some of them will be out of date before publication 
in June, 1915. 

Suter has remarked on p. 941, “ I think it is more in the interest® of 
science to separate a number of more or less distinct forms which are pro- 
duced by dinerenoes in their environments. Too much lumping does not 
tend to advance scientific knowled/^.’’ I emphatically endorse this state- 
ment, and woyld apply the principle to the usage of restricted genera and 
subgenera. I would draw attention to the extraordinary action of British 
malaoolomsts who, when dealing with Antipodean material, have lumped, 
as regards genera, in the most casual manner. Yet when classifying the 
British molTuscan fauna, both land and marine, the same workers have 
utilized to the extreme limit restricted genera and subgenera. 

I herewith propose many new groups, which are all the result of study 
of the Neozelanic forms in conjunction with extra-limital species, and I 
bleieve the usage of these groups will tend to advance our knowledge. 

I have been compellea to make continual reference to my papers in 
the Proceedings of the Malaoolo^cal Society of London, where the technical 
' details of the matters are fully discussed. As the Proceedings of this society 
may not be commonly available tiiroughout New Zealand, I will gladly 
forward copies of my papers to any reemer interested in Neozelanic mala- 
cology. Any requests addressed care of British Museum (Natural History), 
Soufii Kensington, London, 8.W,, would always reach me. 

Some of the succeeding notes may appear rather lengthy, but I have 
incorporated many extracts explanatory of my conclusionsi, as I know 
suoK cannot be eaidy referred to, and they will tim the New Zwand worker 
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in understanding better the results stated. The references given can be 
quoted freely, as I have carefully verihed each one myself. 

Order Polyphacophora. 

This order has been my chief interest ever since I commenced the study 
of molluscs. I hope to iuctorporatc all the results of my investigations in 
a monograph of the Australasian forms. I have, to this end, contributed to 
the Proceedings of the Malaoologioal Society (London) a series of articles 
dealing with nonienclatural problems, and also indicating alterations neces- 
sary in classifiGation. I herewith give a summary as affecting the names 
and status of the New Zealand genera and species as I understand them at 
present. In the “Additions and Emendations,” pp. J077-“82, Suter has 
included some of my earlier notes, so that when considering this group 
those must be reckoned with. On p. 1082 Suter has given a synopsis of 
Thiele’s classification of these molluscR, a scheme which I generally approve 
of. I would, nevertheless, indicate that Thiele’s arrangement opens up a 
large field for study, as, though radular characters form the basis of his 
grouping, shell features confirm it. 

Ischnochiton contractus (Reeve, 1847). [?. 8.]* 

I have not seen Sutej’s immature specimen, but 1 doubt if it should be 
referred to this species. Mr. W. L. May has sent me specimens of throe 
distinct species which have been confused by Tasmanian collectors under 
that spocies-namc. 

Ischnochiton campbelli (Filhol, 1880). [P. 9.] 

On p. 1077 Suter comments upon my identification of /. fidvus Suter, 
1905, and /. parkeri Suter, 1897, with the earlier Tonioia gryei, Filhol, 
1880, and rejects the last-named, as Filhol’s description was unaccompanied 
by a figure ; but Mr. Sutor’s rejection cannot be maintained. He also differs 
from me in still considering his own two names as representing distinct 
species. I have therefore once more re-examined the shells, of which I 
have long series, and cannot see any differentiating features. Suter only 
gives “ shape and divergence,” and in this genus these characters are un- 
stable. Further study of these shells has convinced me that the correct 
name to be used is as above, based on Lepidopleurus C4mvhdli Filhol (Comptes 
Rendus Sci. Paris, vol. xoi, p. 1095, 1880: Campbell Island). When I 
studied the types of the French authors, by permission of the Curator of 
the Paris Museum, the types of this species had been mislaid. As the 
types of Tonida gryti Filhol were hidden under tl)e later name Lepidopleufua 
mdarUerus Rochobrune, I conclude that the tube so labelled also contamed 
the shells described by Filhol as L. (mnpbeili. The description is quite 
good — indeed, more applicable in detail than that of Tonida gryei^ which 
follows it. Though no figure was offered, this is no reason for dismissing 
Filhors name, and I therefore reinstate it as above. 

I have seen specimens from South Australia named I. ftdvus by Dr. 
Torr, but these are at once recognized os distinct by examination of the 
girdle-scales. The few deep grooves on the scales of /. oamphdli Filhol 
are quite characteristic. 


♦The referenoea in square brackets — c.jr„ [P. 8]-^iv© the page of the **lCinua| of 
the New Zealand referred to, but the nemes at the bead of the paragrafte 
in this paper are not always tlu^se used by Mr. Suter. 
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Ischnochiton xnAoriAntis Iredale^ 1914* [P. 9.] 

In the Proc. MaL Soo. (Lend.), vol. xi, p. 36» 1914, I prosed thi^ name 
for the common New Zealand apeoies known as I. Imgicyniha Quoy and 
Oaimard, 1835. 

In the Diet. Soi. Nat. (Levrault), vol. xxxvi, 1826, Blainville furnished 
the first systematic monograph of this order, and on p. 542 described Chiton 
longioymha from specimens collected at King Island, Bass Strait. In 1835, 
as quoted by Suter, Quoy and Gaimard figured a shell under Blainville’s 
name, giving as localities New Zealand and Australia. 

In the Manual Conch., vol. xiv, p. 87, 1892, Pilsbry detailed the differ- 
ences between the shells thus named from Australia and New Zealand, 
and, ignoring Blainville’s name, used Quoy and Gaimard’s misinterpretation, 
fur^er making confusion by restricting the name to the New Zealand form. 
It is unjustifiable to transfer names in this manner, and the only way out 
was to name the New Zealand species as I have done. 

Acanthochiton australis (Suter, 1907). [P. 16.] 

Suter described a Mopalia auslralis from the Snares Islands. Geo> 
graphically the generic location was extraordinary, and it has now been 
proved that the genera of Chitons are restricted to certain geographical 
areas. Thiele, from this reasoning, threw doubt upon the accuracy of 
Suter’s selection. I have been puzzled, but now put forward the solution. 
The description given by Suter agrees in every detail, save the number 
of slits in the anterior valve, with Acanthochiton, The normal number of 
slits in that genus is five, and any larger number is due to interslitting. 
Consequently the eight recorded by Suter is quite abnormal, and misled 
him owing to the eroded nature of the exterior. Had the sculpture been 
observed, it is almost certain that the true generic location would have 
been ascertained at first. 

Plasdphora aurata (Spalowsky, 1795). [P, 18.] 

In the Proc. Mai. Soc. (Lond.), vol. xi, p. 31, 1914, I noted that 
P. aiMMandioa Suter was bas^ upon a juvenile of P. oampbMi Filhol. I 
now put forward the above as the correct name for a species which has the 
Icmmt synonymy of any austral Chiton, and yet is the best-marked species. 

In the Proc. Hal. Soc. (Lond*), vol. ix, 1910, I S 3 monymized P. supsrbo 
Pilsbry and P. svhatrata (I^lsbry) Suter with the eailier P. oampbdli lilhd. 
These flames refer to Neozelanio shells. On the next page I pointed out 
t&at P. carmiehadis (Wood) should be used for the South Amencan species 
commonly known as P. aetiger King, and aho recorded as a synonym 
C. hahni Rochebrune. The following year Pilsbry (“ Nautilus,” vol. xxv, 

? . 36, 1911) showed that Chiton aurati^ Bpalowd^ (Prodr. Syst. Hist 
est., p. 88, pi. 13, figs. 6a, 65, 1795) antedated both, and though described 
from *^Die Sfidsee (von der Insel O^mti ?) ” was undoubtedly the Soutii 
American shell. I have examined large numbers of the latter in every 
stage of growtii and preservaticHi, and I caimot distinguish any differentia 
characters between them and the Neoaelamc shell. It should be remarked 
that hitherto no one has critically compared the two iqpecies. Pilsbry 
obIj knew the Neozelanio form bom Carpenter’s notes, au Suter never 
mentioiis the South Amerioan species in coimeotio& with it. A pitaUel 
distributionml case is the admissioii of OoBoehikm wtmmits Acmld, a oommon 
South American shell, to the New Zealand (Mton fauna (p. 14). Svder 
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dismissed P, campbeUi Filhol for lack of figure (p* 1079), but this excuse 
cannot be urged against Spalowsky’s name, as a beautiful coloured repre- 
sentation accompanies it. T hope to elaborate the relationships of the 
littoral marine molluscs of South America and New Zealand at some later 
date, as hitherto not much notice has been given to this fact. 

Plaxiphora zigzag (Hutton, 1872). [P. 19.] 

Forty-odd years ago Hutton described this species, which has only re- 
ceived its due recognition this year (1914) by myself through indications 
by Thiele in 1909. In the Revision, p. 23. Thiele’s examination. of a small 
shell from Lyttelton led him to point out the differences between this and 
P. cadata Reeve. As the specimen seemed young, Thiele fortunately 
withheld nomination. When 1 was collecting at Lyttelton I was always 
puzzled at the association of all the small Plaxiphora under the one name, 
cadata Reeve. A smaller shell, differently coloured, with a peculiar girdle, 
was more common, but almost always in an unrecognizable state as regards 
valve sculpture. The larger, clean, easily determine P. cadata Reeve lived 
lower down, and was much more rare. I collected numbers of the former 
in the desire to secure good-looking specimens. Dissection of many of 
these showed them constantly to give the characters noted by Thiele as 
differentiating his unnamed form from P. cadata Reeve. In the Proc. 
Mai. 8oc. (Lond.), vol. xi, p. 34, 1914, 1 recorded the fact that no new name 
was needed, as this was the species described by Hutton in 1872, and this 
must be added to the New Zealand list, and the name removed from the 
synonymy of P. cadata Reeve. Hutton’s description is very good as regards 
external features, and the shell can be recognized by means of it. 

Suter (p. 1078) remarks that P. terminaiis may be classed as a subspecies 
of P. cadata ; but that conclusion was not intended by my remarks. My 
reading of Thiele’s description and figures of P. schauindandi led me to 
decide that agreement with P. terminaiis was certain, laying no weight 
upon locality. The Chatham Island species, which I have not seen, would 
appear to differ, though it is difficult to judge from descriptions, and, if so, 
would bear Tliiele’s name. 

Plaxiphora glauca (Quoy and Oaimard, 1835). [P. 20.] 

What the species included under this name is I do not know. It cannot 
bear this name, as it undoubtedly cannot be the Australian i^cies thus 
named, for which the oorroot name is P. dbida Blainville, as not^ by^ Suter 
on p. 1079, but rejected as uafigured. The latter [glauca Q. k 0.] can 
still be retained,” Suter writes; but that is not so, as the name is yre- 
oooimied as corrected by Thiele. 

I^iele also named P. schauindandi from the Chathams, and this may 
be Suter’s species. The coincidence of locality and description forces the 
conclusion, though P. schauindandi is referable to the group I have called 
Maorichiton., whue the true P. alhidatis a member of the Poncropkix group. 
I pilose to substitute Thiele’s name for the douUy invalid one sdpotM 
by Suter, and ask for confirmation. 

I have expressed my views with regard to the genus Plaxiphora in the 
Proc. Mai. Soc. (Lend.), vol. xi, pp. 51-33, 1914, and have separated the 
species P. cUecta Pilsbry, with generic rank. I have distinguished five 
■ubgeiiera in thi^ genus Plaxipli^ and would insist upen their u sag e . 
Thin nedesaitat^ more oarefhl examination the ipecies and atu^* 
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many dicsected examples, but it obviates pussies such as presented by the 
leoom of the species P. glauca Q. & 0. from the Chatham Islands. • The 
item in Suter’s description, “ Posterior valve convex, with transverse lines, 
mucro terminal,” suggests its reference to the subgenus Maorichiton^ and 
consequently its identity with Thiele’s P. schainnslandi. The terminal 
mucro is characteristic of the subgenus, the mucro in Australian shells 
being never tenninal, but subterminal or subcentral. 

Oenus Acanthochiton (Gray, 1821, cm.). [P. 26.] 

The introduction of the subgeneric name Acanthochitom by Gray in 
the “London Medical Repository,” vol. xv, p. 234, 1821, has been con- 
stantly overlooked, the later Acanthochites of Risso, 1826, being commonly 
in use. When I restored it (Proc. Mai. Hoc. (Lond.), vol. xi, p. J26, 1914) 
I also gave notes on the names Amimla^ Cryptoconchts, and Marandrellns, 
and advocated the recognition of four generic types in the Acanthochitons 
of New Zealand. The synonymy of these names has been discussed in 
detail at the place quoted, so need not here be elaborated. The family 
name should be Cryptoconchiddey as I noted that Cryptoconch us must be 
regarded as introduced in 1815, and therefore antedates AcarUkochUon 
Gray, 1821. 1 agree with Suter (p. 1080) that Sponyiochifov produefits 
Pilsbrj^ should be dismissed from the New Zealand list. 

Amaurochiton glaucus (Gray, 1828). [P. 34.j 

In the “ Spicilcgia Zoologica,” pt. 1, p. 6, 1828, Gray described Chiton 
glaucus from unknown locality. Pilsbry rejected this name, as he con- 
sidered the description inadequate, and stated that the type was lost. It 
appears he wrote this last sentence without inquiry, as the type is pre- 
served in the British Museum. Further, Pilsbry bas^ his monograph upon 
Carpenter’s manuscript notes, and Carpenter recognized the type, and* 
upon the back of the tablet is a note by Carpenter regarding his identi- 
fication. It is undoubtedly the New Zealand shell, and all Neozelanic 
specimens for many years were, and are still, given Gray’s specific name. 
I simply noted this fact in the Proc. Mai. Sc)c. (Lond.), vol. xi, p. 38, 1914, 
in a footnote, when noting the dissimilarity between “ Chiton pdlissen'peniis 
Quoy and Gaimard” and "^Chiton quoyi Desh ayes ”= 
glaums (Gray). The usage of the generic Atnaurochiiofi becomes necessary 
through the rejection of “ Chiton ” as applicable to a heterogeneous as- 
semblage of Chitons with scaly girdles and pectinated insertion teeth. 

Amaurochiton was proposed by Thiele from an examination of the radular 
characters of Chitons. The name was given to the South American species 

Mvaceits Deshayes. Thiele also proposed Triboplax generujally for the 
present species, but these are only specifically distinct. Indeed, sonie 
workers have used the names as if they wore conspecific. The relation- 
ship is really very close, and there can be no hesitation in using the above 
generic name. Chiton belongs to a species which superficially recalls Chiton 
pdlisserpentis Q. & Q., and the rejection of it in the present connection 
will be admitted as necessary by every accurate worker. 

Craspedochiton cuneatus (Suter). [P. 42.] 

The genus Tanioia must be dismissed from the Neozelanic fauna, and 
the species named by Suter Tonida ouneata transferred to CraspedoohiUmi 
On p. 1081 Suter records Thiele’s conclusion to the same effect from stirfy 
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i){|the radula. My own result waft achieved by criticism of the shell cha- 
raoterft alone. The slitting in the head-valve is abnormal, four only being 
counted, instead of the usual five, but in Tonicia the normal is eight. 
1 would emphasize the fact that the generic location must be regardea as 
temporary only, as I have not seen the unique specimen, and the figure given 
by Suter is comparatively valueless, showing seven valves only. 

I wish Mr. J. C, Anderson would find some more specimens, but 1 well 
know the difficulty of securing these rare stragglers from deeper water. 

Genus Acanthopleura (Ouilding). [P. 44.] 

This, with the species granulcUa^ and all the matter connected with 
them, must be omitted, as this is no constituent of the New Zealand fauna. 
1 have pointed out, as acknowledged in the Manual, p. 1078, that Tonioia 
carticcUa Hutton should rank as a synonym of Plaxiphora biramosa (Quoy 
and (iaimard). The genus Acantho^eura is confined to the tropics, rarely 
occurring outside these limits. It is ubftoliitely littoral in every portion 
of its range, though sometimes specimens are dredged in shallow water. 
Two species occur in north Australia and the Pacific Ocean, but it is the 
West Indian species that is here included. It is impossible to accept such 
a record, and I do not think that the shell upon which Suter based his record 
had any history at all. It was certainly never collected alive in New Zea- 
land waters. The locality, Pitt Island, 1 do not understand, and in view 
of the known distribution of Chitons this species cannot be recognized as 
Neozclanic. Will collectors pleafle note. 

Onithochiton neglectus (Rochebrune, 1881). [P. 49.] 

In the Proc. Mai. Soc. (Lond.),- vol. ix, p. 153, 1910, I wrote upon New 
Zealand Onithochitons, and agreed with Thiele that 0. aemuculptus Pilsbry 
was an absolute synonym of 0. utddalus Quoy and Gaimard, and that, 
moreover, Pilsbry’s n^-me was antedated by Rochebrune^s four specific 
names published a dozen years earlier. I also stated that I would consider 
Huter’s var. suharUarctious as a different species. In the same journal, 
vol. xi, pp. 45-46, 1914, 1 noted that Quoy and Gaimard^s name was pre- 
occupied, and that the common New Zealand shell would bear the name 
0. fUhdi Rochebrune. Upon reconfirming my data I find that this was due 
to a misreading of my notes, and that the name to be used is 0. neglectue 
Rochebrune. 

Suter’s record of his var. 4fihantarcMou8 from Cook Strait and New Brighton 
does not refer to this species, which is confined to the suban tare tic islands, 
but belongs to a species quite distinct, but as yet unnamed. 

Summaries are most helpful, and I here give a summary of my classi* 
fioation of the Neozelanic Chiton fauna, with the use of Thiele*s system as 
basis. I add the original reference only when it differs or is not given by 
Huter. 

Suborder Lbpit>oplburina. 

Fam. LRriPOPLEURiDAB Pilsbry. 

Genus Lbpidoplbitrus liisso, 1826. 

Subgenus Terrnochtton Iredale, 1914. Teremchiion Iredale, 
Proc. Mai. Soc. (Lond.), vol. xi, p. 28, 1914. Type; 
%e'piiopieurm eubtropioalie Iredale. 

Lepidoplewrm inquinatua (Reeve, 1847). 





m 

8ut>oider Chitonina. 

Fam. Lbfidoohitonidab liedale. 

Gtonus Callochiton Gray, 1847. 

SubgenuB Iooflax Thiele, 1893. leaplax Thiele, Das Gebias d. 
Sohnecken, vol. ii, p. 392, 1893. Type : Chiton punioeus 
Gould. 

CaUoohiton puniceus (Gould, 1846). Synonyms: Chiton iUu- 
minatiut Reeve, 1847 ; C. dimorphus Rochebrune, 1889. 

avloutatus Suter, 1907. 

empteuru8 (Hutton, 1872). 

plaleasa (Gould, 1846). Synonyms : Chiton oi'ocinus 

Reeve, 1847 ; C. versicdor Angas, 1852. 

Genus £udoxoohiton Shuttleworth, 1853. 

Eudoxochiton nobilis (Gray, 1843). 

huUoni Pilsbry, 1893. 

Fam. Plaxiphoridae Iredale. 

Genus Plaxifhora Gray, 1847. 

Subgenus Plaxifhora s. str. 

Plaxiphora aiirata (Spalowsky, 1795). Chiton awratm Spa- 
lowsky, Prodr. Syst. Hist. Test., p. 88, pi. 13, figs. 6a, 65, 
1796, “Tahiti** = Falkland Islands. Synonyms: Chiton 
carmiohadis Wood, Index Test. Supp., pi. 1, fig. 10, 1828, 
“Cape of Good Hope** = South America; C. setiger 
King, Zool. Journ., vol. v, p. 368, 1831, South America; 
Plaxifora campbeUi Filbol, Oomptes Rend us Sci. Paris, 
vol. xci, p. 1095, 1880, Campbell Island; Choetoplenra 
savatieri Rochebrune, Bull. Soo. Philom. Paris, ser. 7, 
vol. V, p. 119, 1881, Straits of Magellan ; C. hahni, id. ib., 
vol. vhi, p. 34, 1884, Patagonia; C. frigida, id., Miss. 
Sci. Cap Horn, vol. vi, Moll., p. 137, 1889, Pat^cmia; 
Plaxiphora superha Pilsbry, Man. Conch., vol. xiv, p. 819, 
1893, New Zealand; P. suhatraJta Suter, Proc. MaL Soc., 
vol. ii, p. 188, 1897, New Zealand; P. aucldandioa, id., 
Subant. lads., N.Z., vol. i, Moll., p. 2, 1909, New Zealand. 

SubgenuB Diafhoroflax Iredale, 1914. Diaphoroplax Iredale, 
Proc. Mai. Soc. (Lond.), vol. xi, p. 32, 1914. Type : 
Chiton hiramosus C^oy and Gaimard. 

Plaxiphora hiramosa (Quoy and Gaimard, 1835). Synonym : 
Tonioia oortioata Hutton, 1672. 

Subgenus Maoriohiton Iredale, 1914. Maoviohiton Iredale, Proc. 
Mai. Soc. (Lond.), vol. xi, p. 32, 1914. l^rpe : Chiton 
cadatus Reeve. 

Plaxiphora oadata (Reeve, 1847). Synonym : ChUoti ter- 
mincdis E. A. Smith, 1874. 

zigzag (Hutton, 1872). 

mwrdodhi Suter, 1906. 

sohauindandi Thide, 1909. Synon 3 rm : Plaxiphora glauea 

Suter, 1906 (not Qudy, 1886). 

Subganus Frembubta H. Adams, 1866. FrenMeya H. Adams, 
Proc. Zool. Soc. (Lond.), 1866, p. 445. Typo : F. egregia 
H. Adams. 

Phmpkora egregia (H. Adams, 1866). Synonym : J^^nihg- 
emetes ooatue Hutton, 1872. 
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Suborder CHiTOi(riBA--oon^inued. 

FazxL Plaxiphojubab— continued. 

Genus Guildinoia Pilsbiy, 1893. 

Ouildingia ohtecta (Pilabry, 1893). Synonym : Plaxiphora anleri 
Pilsbry, 1894. 

Fam. Oryptoconchibab Iredale. 

Gtonua Oryptooonohus Burrow, 1816. Cryptocanohus Burrow, Elem. 
Couch., 1816, p. 190. Type : Chiton porosua Burrow. 
Synonym : Amicula Gray in Dieffenbach’s “ Travels in New 
Zealand,” vol. ii, p. 246, 1843. Type : 0. porosua Burrow. 
Cryptoconchua poroaua Burrow, 1815. S 3 aionyms; Cryptojiaa 
depreaaua Blaiuville, 1818 ; Chiton leachi Blainville, 1825 ; 
( 7 . montioularia Quoy and Gaimard, 1835; Gryptooonchua 
atewaiiionua Rochebrune, 1881. 

Genua Aoanthoohiton (Gray, 1821, em.). Aoanthochitona Gray, 
Loud. Med. Repos., vol. xv, p. 234, 1821. Type: Chiton 
faaoicidaria Linn4. Synonym : Phakdlopleura Guuding, 1829. 
Acanihochiton zdandicua (Quoy and Gaima^, 1835). Synonym : 
AcarUhochaetea hookeri Gray, 1843. 

thUeniuai Thiele, 1909. 

auatralis Suter (1907). 

Genus Macanbrbllus Dali, 1878. Maoandrdlua Dali, Proo. U.S. 
Nat. Mua., vol. i, p. 299, 1878. Type : Aoawthochitea ooatatua 
Adams and Angaa. Synonym : Lob^tix Pilsbry, “ Nautilus,” 
vol. vii, p. 32, 1893. Type : Chiton vidlacem Quoy and 
Gaimard. 

MomndrdXua violaceua Quoy and Gaimard, 1835. Synonym: 

Chiton porphyreticua Reeve, 1847. 

Maoandrdlua tnariae Webster, 1908. Synonym: ^Loho^ax 
atewartiana Thiele, 1909. 

Genus Grabpbddohiton Shuttleworth, 1853. Craapedochiton Shuttie- 
worth, Mittheil. naturf. Gesell. Berne, p. 67, 1853. Type: 
Chiton ItzquecUua Sowerby. Synonyms : Angaaia Pilsbry, Aum. 
Conch., vol. xiv, p. 287 1893 (preooo.). Ty^: Angaaia tetriea 
Pilsbry. Phaodlozona Pilsbry, ” Nautilus,^' vol. vii, p. 139, 
1894. T 3 rpe : Angtaaia tetrioa Pilsbry. 

Oraapedoohiton mhiginoeua (Hutton, 1872). 

auneatua (Suter, 1908). 

Fam. IsoHNOORtTONiDAB Thiele. 

(}enus IsoHNOOHiTON Gray, 1847. Type : Chiton textilia Gray. 
laehnoohiton maorianua Iredale, Proc. Mai. Soc. (Lond.), voir xi, 
p. 36, 1914: Otago Feninstda. Synonym: I^noek^on Umgi^ 
oynJba Pilsbry, 1892 (not Chiton longioyniba Blainville, 1825). 

oampbtiUi (Silhol, 1880). Lepi^hpleurua oampbdli FiUiol, 

Comptes Rendus Soi. Paris, vol. xoi, p. 1095, 18ik), Campbell 
Island. Synonyms : Tonioia gryei Filhol, ib. id. ; Lepidofleufue 
melanierua Rotmebnme, Bull. Soe. Philom. Paris, 1883-84, 
p. 37 ; lachnoMUm patheri Suter, 1897 ; l. fuhua Suter, 1906. 

grantd^er Tl^e, 1909. 

luleofoeeut Suter, 1907. 

f eontmotue (Beeve, 1847) f 
Genus LOiibA H. and A. AidaapM^ 1852, 

lorioa octeex (Beeve, 1B47). Synonyme: OMm oimeline Hee^ 
1847 ; O. nuKs Hutton, 1€“ 
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Suborder Ohitonina-— cow^m^W. 

Fam. Chitonidak Thiele. 

Genus Syphauoohiton Thiele, 1893. Sypharoohiton Thiele, ''Das 
Gebiss der Schnecken,” vol. ii, p, 365, 1893. Typo: Chiton 
pdlisserpmitis Quoy atid Gaimard. Synonym : Trihoplax 
Thiele, loc. rit., p. 366. 

Spharochiton peHiss^penik (Quoy and Gaimard, 1835). 

Sinclair i (Gray, 1843). 

lorri (Siiter, 1907). 

Genus Amaurochitom Thiele, 1893. Anuumfohiton Tliiele, loo. oit., 
p. 362. Type : C. olivaceus Deshayes. Synonym : Poecilo- 
plax Thiele, loc. oit., p. 365. 

Amaurochiton glaucus Gray, 1828. Chiton glaucns Gray, “Spici- 
legia Zoologioa,” pt. i, p. 5, 1828. Synonyms : C. niridis Quoy 
and Gaimard, 1835; G. qiioyi Deshayes, 1836; C. quoyi subs]). 
limosus Suter, 1905. 

Genus Rhyssoplax Thiele, 1893. Rhyssoplax Thiele, loc. oit., p. 368. 
Type : Chiton afjUnis Issel. Synonyms : dathropleura Thiele, 
loc. oit., p. 367 (not of Tiber!, 1878); ArUhochiion Thiele, 
loc. cit., p. 377. 

Rhyssoplax aerea (Reeve, 1847). 

(Quoy and Gaimard, 1835). Synonyms; Chiton 

stangeri Reeve, 1847 ; C. inscvilpius A. Adams, 1854. 

davata (Suter, 1907). 

hnttoni (Suter, 1906). 

limans (Pilsbry, 1893). Chiton limans Pilsbiy, Man. Conch., 

vol. xiv, p. 176, 1893. Synonym : C. muricatus A. Adams, 
1854, not Tilesius, 1824. 

suteri (Iredalc, 1910). Synonym : Chiton stangeri Suter, 

1897, not Reeve, 1847. 

Genus Onithoohiton Gray, 1847. 

OnithochUon marmoratus Wissel, 1904. Synonym : Onithochitan 

* nodosas Suter, 1907. 

subantarcticus Suter, 1907. 

neglectus Roohebrune, Bull. Soc. Philom. Paris, ser. 7, 

vol. v, p. 120, 1881 ; Wellington, N.Z. Synonyms : Chiton 
undulatus Quoy and Gaimard, 1835, not Wood, 1828 ; Onitho- 
ohiton astrolahei Roohebrune, loc. cit., p. 120 ; 0. jUholi^ id. 
ib. ; 0. decipienSj id. ib., vol. vi, p. 196, 1882 ; 0. semiscxdptvs 
Pilsbry, 1893. 

There is still much to be done in the investigation of the Neozelanio 
Chiton fauna, as, in addition to the preceding, I have unioums representing 
two distinct species, and I have two other recognizable species hitherto 
confused. I have also seen a deep-water Lepidopleurus dredged by the 
Scott Antarctic Expedition. 

Fam. Acmaeidae. [P. 62.] 

It is. doubtful whether this name should be retained, as there is a prior 
Aomea (** Hartmann Neue Alpin,*' i, 1820) and the two names seem to 
conflict. l am, however, less concerned with regard to this debatable point 
after examination of the t 3 rpe species of Actnaea Esohsoholtz. This is a 
west North American shell, and the Neozelanic shells are decidedly not 
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congeneric. When the classification used by Australian and Neozolanio 
malaoologists was prepared scientific investigation as to phylogeny as 
understood to-day was in its infancy, and geography and much else was 
disregarded. If a shell resembling Amnaea mitra was found by a Neozelanic 
conchologist, I venture to state it would have been classed anywhere but 
in Armaed. I am convinced that, though Neozelanic malacology has bene- 
fited greatly by the research of American workers, it has also suffered through 
the acceptance of their conclusions as regards generic and specific values, 
such conclusions being based on little or no material conjoined to an igno- 
rance of local conditions. From 1880 to 1913 the number of forms recogmzed 
was raised from 447 to 1187, and this can be said to be the work of one man, 
Mr. Henry Huter, for, though much collecting was done by others, the bulk 
of this was due to Mr. 8uter*s initiative. The work is just commencing in 
every way, animals and habits being as yet comparatively unknown. 

The rejection of Amnaea from the New Zealand list is certainly inevitable, 
and the other names given to northern “ Acmaeas,” — viz., Tectura Gray, 
Erginufi Jeffreys, and GolliseUa Dali -are just as unsuitable. 

From shell characters the Neozelanic species are easily grouped, and there 
can be little doubt that animal characters coincidently agree. I propose 
to introduce new names for those, and invite investigation and study. These 
names are e({ually applicable to Australian forms, and it should be observed 
that these austral species have no connection with northern forms, 
“ Acmaeas ” being practically absent from the int^ervening tropics. By 
the usage of these names wo get a better idea of the relationships of the 
forms than by the continuance of extra-limital terms which are most doubt- 
fully applicable, and which, judging from shell characters, are certainly 
untenable. 


Radiacmea gen. nov. [P. 63.] 

I propose this name for the group of shells around A, dngulata Hutton, 
which I name as typo. These agree in shape, external features, and general 
coloration. According to Suter, the radular characters are “ typical, re- 
sembling very much that of A, mitra Bsch.** With this species the shell 
has nothing in common. The shells would come nearer A. cortioata Hutton, 
but the radula of this species differs. The group is well marked in New 
Zealand, but I dissociate Suter ’s A. intermedia and roseoradiata from it, 
and restrict it to cingulata Hutton and Fissurella rxibiginosa Hutton. 

I did not collect any “ Acmaeas at the Kermadoos, nor have I got any 
from Norfolk Island, nor are there any littoral species from Lord Howe 
Island, but one small species is commonly dredged. Mr. Oliver has, liowever, 
received some specimens of Radiacmea from the Kermadecs. ^ 

Atalacmea gen. iiov. [P, 68.] 

I propose this name for the species commonly known as Acmaea fragilia 
Chemnitz. Chemnitz was, however, not a binomialist, and his species- 
names cannot be accepted. This is undoubtedly true as regards all the 

C receding ten volumes, but because in the eleventh, where this name occurs, 
inomials are frequent and polynomials scarcer, such binomials have been 
commonly preserved. Their rejection is inevitable, and it should be noted 
that these names do not occur in Sherbom’s ** Index Animalium.*’ The 
next name appears to be Lesson’s Patella unguis-almae, which must come 
iijitg use, 



428 


TrttntaeiionB, 


The anatomy of this species is said to differ little from that of other 
“ Acmaeas.” I do not agree with this, as the shell characters difier extra- 
ordinarily, and in habits this species is no “ Acmaea : its habitat and rapid 
movements are unique in the family, if it be classed correctly. 

Notoacmea gen. nov. [P. 71.] 

I name as type FateUoida pileopsis Quoy and Qaimard, and would class 
under this genus the remaining uncharacterized Neozelanic “ Acmaeas.’" 
with the proviso that probably more than one generic form is here confused. 
The type shell conchologically resembles that of Tectnra, of the Northern 
Hemisphere, and the southern shells were so placed by Thiele, though 
differences in the radula were shown. The small “ Acniaeas,’' such as 
A, daedala Suter and A. panriconoidea Suter, are easily separated, and might 
form a subgenus, for which I propose the new name Pairacmea, and name 
A. dmdala Sutei* as type. 

If the Neozelanic species were collected and examined in connection 
with the names here pi^oposed it would at once be seen how natural my 
groups are, and also that the Australian forms fall into order. 

Patelloida (Quoy and (raimard, 1834). [P. 73.] 

The nomination of some shells from the Montebello Islands, Western 
Australia, allowed me the opportunity of rectifying the nomenclature of the 
shells grouped about A, aao^mm (Liune), and I discovered that this name 
was applicable to the group named by Suter as GdlliseUina Dali, 1871. 
The type of Patdlolda Quoy and Gaimard was given in the Manual Conch, 
by Pilsbry as P. fragUia Q. & G., but that was an error ; also one which 
would not be easily discovered by the Neozelanic worker. These facts were 
recorded in the Proc. Zool. 8oc. (Lond.), 1914, p. 670. 

The Neozelanic species would b3 named PatdloHa atdla (Lesson, 1831) ; 
P. pseudooorticata (Iredale, 1908) ; P, perplexa (Pilsbry, 1891). 

I will discuss the status of oorlicata, now admitted as a subspecies, and 
pamdocoftiocUa in my next communication, when T will give figures eluci- 
dating my species. 

Notoacmea suteri nom. nov. [P. 66.] 

Acmaea roseoradiata Suter, 1907, is preoccupied by the prior Aonmea 
foaeoradiata E. A. Smith (Joum. Conch., vol. x, p. 106, pi. i, fig. 19, 1901). 
I had intended that such alterations should have been made by Mr. Suter 
himself, but as he has written me to the effect that he will be unable to give 
more attention to the Recent MoUuaoa in the future I herewith propose 
amendments. Mr. Suter comments : “ This pretty little shell is well cha- 
racterized, and quite distinct from all other known New Zealand species 
of the genus.** I therefore introduce the above as a suitable alternative. 
I do not, however, class the species in my genus Radiaomea, though Suter 
associated it with A, cingalata Hutton. Ime radular characters are un« 
known, and the shell differs appreciably to me from Sadiacmea. Its reference 
to Notoaomm is, however, of a temporary character. 

Notoacmea helmsi (E. A. Smith, 1894). [P. 09.] 

Under this name I include the shells referred to Acmaea aepH/ormia 
Quoy and Gaimard by Suter, and also claes as a variant the var. leuoma 
Suter, 1907, which he referred to A- parmoonoidea: Only two lodalities 
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are quoted by Suter for A. helmei — viz., Qreymouth and Cape Bgmont. 
Examination of the types, however, show it to be a common shell occur- 
ring at many points from Lyttelton to Dunedin, and which I had so 
identified, but ranked as a variety of A. septiformis Q. & G. 1 would 
reject this latter from the Neozelanic list, as it seems to be the Australian 
representative of the Neozelanic A. pileopsu Quoy and Gaimard. The two 
species seem liable to extraordinary variation, due to environmental stresses, 
and really many well -differentiated forms should be recognized in both 
species. The Australian aeptiformis runs into the form called oantharua*^ 
quite wrongly according to my investigations ; and at Caloundra, Queens- 
land, I collected two fine shells which immediately recalled large pUeopsis : 
they were less elevated, more rounded in outline, and rayed with white 
rather than spotted ; internally they showed the same black edging and 
light inside coloration. If the Neozelanic and Australian forms be con- 
sidered separately, and the variation of each carefully studied, much more 
good would be efiected. It does not seem possible with the present material 
to class helmsi as a variant of pUeopeia, so that a good deal of collecting 
must be done before much advance can be made in this family. One point 
I would emphasize is that, from any given place, series of these shells are 
fairly constant according to their environment. 

Notoacmea pileopsis (Quoy and Gaimard, 1834). [P. 71.] 

Through usage of alphabetical sequence Aomaea canlluirus (Reeve) 
appears five pages away from Acnmea pileopsis (Q. & G.). In life there 
is no such separation. My conclusions put forward in Trans. N.Z. Inst., 
vol. xi, p. 367, 1908, regarding the identity of these two are therefore not 
accepted. Further study has not occasioned the revision of my facts, 
and I would note that since 1 wrote I have seen that Pilsbry (‘' Nautilus,’’ 
vol. viii, p. 127, 1895) had recognized the Tasmanian sh^ the true 
cantharm Reeve, quoting that Hutton had previously so decided. Pilsbry, 
however, has never seen Reeve’s types, which I have now examined, and 
I find they are undoubtedly the Neozelanic shell upon which my con- 
clusions were framed. I had thought that it might bo possible to rank 
oantharus Reeve as the southern geographical representative of the northern 
pileopsis, I find that this is impossible, as, though Quoy and Gaimard 

S ave as localities Bay of Islands and French Pass, they described and 
gured a shell quite like cantharus. Suter’s recognition of both species at 
the Auckland Islands necessitates the rejection of specific distinction ; and, 
finally, the name cantharus is predated. 

Patdla sturnus Hombron and Jacquinot (Ann. Sci. Nat., 2nd ser., vol. xvi, 
p. 191, 1841) refers to this species, and as the description applies to the 
cantharus form, and the type was almost certainly collect^ in Otago, 
where cantharus is abundant, it would have to come into use. It is some- 
what remarkable that, while this name passed into the synonymy of P. 
radians Gmelin, the succeeding PateUoides antarotioa was correctly placed 
under the present species. 

Patella floccata Reeve. [P. 7L] 

This name has continually given trouble, and its last resting-place is 
in the synonymy of Acmaea pUeopsis Q. A: G. I have carefully examined 
the types of this species, and would suggest it is not a New Zealand shell 
at w. It is not, from shell characters, an Aomaea ” at all, but belongs 
to tibe family PatMidae, 
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Patelloida perplexa (Pilsbry, 1891). [P. 75.] 

This iB the only species of Acmaea^^ or limpet at present commonly 
acknowledged as specifically identical in Australia and New Zealand. 
Pilsbry's name was given to an Australian shell, and comes into use, as 
Hutton, who first described it from New Zealand, unfortunately selected a 
preoccupied name. 

A summary of my classification of the New Zealand ^^Acniaeidae ** would 
read, — 

Genus Radxacmka nov. 

Radiactnea cingvlata (Hutton, 1883). 

ruhiginoaa (Hutton, 1873). 

Genus Atalaomea nov. 

Atalacmea unguis-alrme Lesson. Synonyms : Patdla fragilis Chem- 
nitz, 1795 (non-binomial) ; PateUoida fragUis Quoy and Gaimard, 
1834 ; Patella aolandri Colenso, 1844. 

Genus Notoaomea nov. 

Notoacmea campbdli (Pilhol, 1880). 

daedala (Suter, 1907). 

subsp. subtilis (Suter, 1907). 
hdmai (E. A. Smith, 1894). 

var. leuco^na (Suter, 1907). 
intermedia (Suter, 1907). 
parviconoidea (Suter, 1907). 

subsp. nigroatella (Suter, 1907). 

pileopsia (Quoy and Gaimard, 1834). Synonyms : PateUa 

sturnita Hombron and Jacquinot, 1841 ; Paidloidea antarctioa^ 
id. ib. ; PateUa oantharua Reeve, 1855. 

Notoaotnea acapha (Suter, 1907). 

auieri nov. Synonym : Acmaea roseoradiata Suter, 1907, not 

Smith, 1901. 

Genus PatelloIda Quoy and Gaimard, 1834. Synonym : CaUiaeUina 
Dali, 1871. mS toiii 

Patelloida atella (Lesson). j 

— ... subsp. corticata (Hutton, 1880). 

paendocarticata (Iredale, 1908). 

perplexa Pilsbry (1891). Synonym : Patdla octoradiata Hutton, 

1873, not Gmelin, 1791. 

Genus Cellana (H. Adams, 1869). [P, 78.] 

In the synonymy of Heldoniaovta Dali, 1871, is placed ** Gdlana 
H. Adams, P.Z.8., 1869, 274 ; type, Naoella oemioa, H. Ad.*' In the 
Man. Conch., vol. xiii, 1891, Pilsbry (pp. 149-50) noted: “This species 
is the type of H. Adams’s subgenus Cdlana, It probably belongs to 
Helcioniacfua' rather than to Nacdla or Patindla, The name Cellana has 
priority over Hehioniacuay but it has not been adequately defined.” 

Under the present laws governing nomenclatural usage the lack of 
definition does not invalidate a generic name, and consequently CeUana 
must displace Hdcioniacua. Hdcwniacua was only provisioimy introduced 
by Dail, who was unaware of H. Adams’s Cdlana, 

Pilsbry, in this volume of the Man. Coch., did not use names for Aomaeas 
and limpets in accordance with the rules now in use, and many alterations 
m now necessary. 
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Patella antipodum (E. A. Smith, 1874). [P. 79.] 

Huter has made use of this name for the species known in New Zealand 
AHjHelcionisGus ttamosericus Maityn. This name having been questioned 
as doubtfully applicable to the Australian shell, and P. dieinenemifi Philippi 
used instead, upon Dali’s advice Huter utilizes tlie present name as obviating 
discussion, being certainly referable to the New Zealand form, whether this 
be the same oj* different from the Australian species. It is regrettable that 
such a pretty argument should be entirely spoilt by the fact that Smith’s 
name is not available. Almost the first shell 1 noted in the British Museum 
was this species, and I was surprised — as most conchologists will be when 
they read this note — to recognize in it a commonplace variation of Patella 
radians (Imelin. In view of its usage by Huter I have consulted Mr. Smith, 
the author of the species, and he agrees that his P. avtipodum could be 
easily classed as a variant of Gmelin’s P. radians, while he emphasizes the 
fact that it has no relationship with the Australian shell known as H. tramo- 
sericus Martyn. Of this I collected a long series, showing variation and 
growth stages, at Caloundra, Queensland. None of these e xact ly agree 
with Martyn’s figure . .OBjD 

I have seen no Neozelamc specimens, so cannot say whether Ibhey differ 
or not. I would certainly endorse Suter’s remark, “ Species of the Patellidae 
have usually a very limited range of distribution.” Suter has not described 
his Hauraki Gulf specimen, but reprinted E. A. Smith’s account of his 
P. antipodum, and, as this refers to a different species, there is no description 
on record of Neozelanic ” tramosericas'* 

With regard to the Australian ” tranwsericas,*' if Martyn’s name be 
rejected the earliest recognizable name is Patella mriegata Blainville (Diet. 
Sci. Nat., vol. xxxviii, p. 101 , 1826: Botany Bay). This name is, how> 
ever, preoccupied by Gmelin, so that choice then falls upon Patella jack- 
soniensis Lesson, Zool. Voy. ” Coquille,” vol. ii, p. 418, 183 : Port Jackson, 
New South Wales. Both these names were rejected by Pilsbry, bpt any one 
acquainted with Australian limpets can recognize them with ease. Blain- 
ville described half a dozen other limpets at the place quoted, from Australia, 
and it is just possible that one of these names may also apply ; but I hope 
to elaborate this in another place. This will suffice to show that it is even 
probable that a name may exist for the Neozelanic ” tramosericus,** though 
1 think not. 

Cellana denticulata (Martyn, 1784). [P. 80.] 

In his distribution of this species Huter observes, “ Hutton also mentions 
Dunedin and the Chatham Islands.” It is pretty certain that Hutton, 
mainly dependent upon second-hand information, did not recognize our 
names for the forma accepted. Thus in 1907 I made notes upon the Otago 
Museum shells, and I observed that under the name P. denticulata specimens 
were shown from Moeraki and Nelson ; but these were not that species, but 
G. ornata Dillwyn. I do not know who was responsible for the incorrect 
nomination, but the adjacent shells were true C. denticulata Martyn, and 
these bore the data “H. atrigilis var. redimiculum, North Island, F. W.H.” 
I should conclude this merely meant that Hutton collected or presented 
these q)ecimens, but he may also have specifically determined them! 

Cellana radians (Gmelin, 1791). [P. 81.] 

It may be as well to record that the date of Gmelin’s Mollusca is given 
throughout Suter’s work as 1790, whereas it should be 1791 (Hopkmson, 
P 4 Z.S., 1907, p. 1035), the earliest date of notice bdng the 14th May> 1Z91 
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¥mt, omit from the eynonymy “ P. H. A; J., t.c., 191 (a 83010 - 

n]rm of N, pUeopais Q. A G.) ; and add, PaMa antipodum E. A. Smith, 
Voy. Breb. A Terr., Moll., p. 4, pi. 1, f. 26, 1874.” The forms of this 
species recognized by Suter I cannot consider well defined. 

PateUa argmUea Quoy and Oaimard, 1834, is untenable through PateUa 
argentea Gmelin, Syst. Nat., p. 3704, 1791 ; also P<UeUa ajffmia Reeve, 1856, 
by P. affinis Gmelin, loc.. cit., p. 3726, and PateUa olivacea Hutton, 1882, 
by the use of P. olivacea Gmelin, loc. cit., p. 3702. 

For Hutton’s P. olivacea I propose the new name Cdlam radians peranay 
and would unite with it the so-called ” argentea*' 

Suter has reduced to subspecific rank under this species the shell he 
described as Hchioniscits mestayerae. This is not a New Zealand shell. It 
was supposed to have come from Stewart Island, but when Miss Mestayer 
showed me the t 3 rpe in 1908 1 at once remarked upon its alien features. Miss 
Mestayer concurr^, and suggested that the locality was incorrect. A few 
days later, at Sydney, Mr. Hedley gave me a specimen agreeing entirely, 
naming it as Patella testudinaria Linn4. Into the s 3 monymy of this exotic 
species, then, must pass Heldoniscus mestayefoe Suter : Stewart Island 
(error) ; and it must be expunged from the Neozelanic list. 

Cellana strigilis (Hombron and Jacquinot, 1841). [P. 87.] 

I cannot separate, even as a variety, PateUa redimiculum Reeve, which 
Suter admits as a distinct species, writing, ” The two are very nearly allied.” 
At Shag Point, Otago, I collected a long series showing gradation from the 
one to the other. Only one species is admitted in the British Museum. 
The variation in the species is really slight, and when the two forms are 
studied in life it is easily seen that the elevation or depression is due to 
environmental stress. At a point in Dunedin Harbour, Otago, I procured 
many specimens of typical “ airigUiSy" leaving no doubt as to their develop- 
ment by stress, as the juveniles were quite t 3 rpical “ redimiculum,*' 

Suter records both species from Preservation Inlet, and his measurements 
of the “ redimiculum ” shell agree almost with a “ atrigilia ” from Tauraxiga 
to a millimetre — ^viz., 68 x 47 X 23 mm. and 60 x 48 x 24 mm. 

My arrangement of the species of OeUana would be, — 

Genus Cellana H. Adams, 1869. 83 mon 3 rmr: Hdmniacua Dali, 1871. 
Cellana sp. ?? Synonj^n : Hdcioniacua antipodum Suter, not Smith. 

dentiadata (Martyn, 1784). 

omata (Dillwyn, 1817). 

radiana (Gmelin, 1791). 

var. decora (Philippi, 1848). 

var. eofln (Reeve, 1855). 

var. ? chathamenaia (^sbry, 1891). Synon 3 rm : affinia 

Reeve, 1865, not Gmelin, 1791. 

vuT.flava (Hutton, 1873). 

var. perana nov. Synonjms : cUmoea Hutton, 1882, and 

mrgentea Quoy and Gaimard, 1884, not Gmelin, 1791. 

atrigilia (Hombron and Jacquinot, 1841). S 3 monym: P. r«K- 

nUouIum Reeve, 1864. 

atelUfmi (Gmelin, 1791). 

var. phymatia (Suter, 1906). 

A most delightful field of study here reveals itself, as the spades and 
varieties are repeated throughout the Ddminion, and there most ^he a 
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recognizable cause for the repetition of distinct forms in separate localities. 
An easily determined form is Gdlana radians var. jhm Hutton. This 
beautiful shell is common at Napier, and lives upon the red sandstone rocks, 
into which it makes hollows, so that it is difficult to detach without cutting 
the rock away. Upon the black hard rocks intermingled dark shells are 
found, and I believe that this yellow form will only be obtained when the 
soft red rocks are available for its development. Perfectly coloured shells 
are rare, as might bo anticipated. 

Montfortula gen. nov. [P. 100.] 

Under the genus-name Stjbemarginula Blainville, 1825, three New Zealand 
species are named, two sections being admitted. This nomenclature and 
classification is incorrect, though Suter is not to blame in the matter, as 
he simply followed the '' Manual of Conchology,” wherein the species of this 
family were monographed by Pilsbry twenty-odd years previously. It is 
quite remarkable that no corrections have been made since Pilsbry’s work 
was published, and it lias apparently been accepted by most workers with- 
out question. 

Firstly, the genus-name Subetmrginula Blainville, 1825, was accepted. 
Upon reference to the place quoted (Man. Mai., p. 501, 1825) the name does 
not occur, but there is only a section of the genus Emarginida named “ Les 
Subimarginules.’^ Such an introduction of a vernacular is not recognizable, 
and it was necessary to trace the first user of the latinized form Sub- 
emarginula. This search resulted in Gray, Proc. Zool. Soc. (Lond.), 1847, 
p. 147 ; type, Patella octaradiata Gmelin. This is not the type named by 
Pilsbry — viz., Emarginula etnarginata Blainville — but there is no question 
that Subemarginnla must date from Gray, 1847, with Patella ootoradiata 
Gmelin as type, upon the present facts. Hemitoma Swainson (“ Treatise 
Malacology,’* pp. 244, 356, 1840), with H. tricostata Sw., Sow. Gen., fig. 6, 
was the next synonym, but this appeared to bo preoccupied by Hemitoma 
Rafinesque, 1820. Rafinesque, however, propos^ HemUoma, and Hemi- 
toma was only one of Agassiz’s gratuitous manuscript corrections ? quoted 
by Scudder. This species is congeneric with Blainville’s E, emarginata^ and 
would be the earliest name for the association grouped by Pilsbry under 
** Subemarginula.** 

At this point it became necessary to study the shells, which I casually 
knew, more carefully, to determine the groups, as it became obvious Pilsbry’s 
grouping was faulty. 

Gly^ina Gray, 1847, was used by Suter as the sectional -name for 
^'rugosa Quoy and Oaimard.” I collected many specimens of this shell 
at Sydney, New South Wales, and Caloundra, Queensland. I also procured 
examples of Patella notata Linn4 at Colombo, Ceylon. This shell is^the 
type of Glymdina which was introduced by Gray in the Proc. Zool. Soc. 
(Lond.), 1847, p. 147. These are entirely different in every manner, and 
do not show the “ internal groove distinct, ending in a short anterior notch,’* 
which is given by Suter as the character of the section. The groove is so 
indistinct that very recently specimens of this Linneim species (Syst. Nat., 
ed. X, p, 784, 1758) were determined by a well-known conchologist as a new 
q»eoies of Aemaea/ This memo sho^d indicate how unlike Clypidina is 
to the other ’’ subemaiginuloid ” shells. I regard this as a distinct mono* 
typio genus, and it is so classed in the British Museum. 

1 also consider TugaUa, notwithstanding Pilsbry’s opinion, should alsb 
rank as a disthiot genus, the animal as widl as the shell lowing good 
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differential characters. Again, the British Museum classification is in agree- 
ment with my own conclusion. The first reference is that in Dieffenbach’s 
“ Travels in New Zealand,” vol. ii, p. 259, 1843, where the name is written 
Txt/gali. I see with regard to both this reference and that of Clypidina 
that Sut.or gives Syst. Dist. Moll. Brit. Mus., though quoting dates correctly 
as 1843 and 1H47 respectively. The book quoted did not appear until 
1857. 8uch action is most confusing, as Suter gives the second refeience 
in his specific synonymy. 

Under the genus-name Hemitonia Swainson, 1840. a series of shells is 
arrayed in the British Museum (the genus-name Suhemarginvln ru)t being 
recognized) which can bo easily divided into three groups. No intermedi- 
ates occur ill any way, so that these should be regarded as genera. 
Examination of the radula will confirm this. The first group consists of 
Patella octoradiata Gmelin alone, and for this Suhemarginula Gray, 1847, 
must be used. The second, typified by tricosiata Swainson, must bear the 
name Hemitoma Swainson, 1840. The names, in the British Museum, 
associated with species congeneric with this shell are australis Quoy and 
Qaimard, sculptilis A. Ad., panhi Quoy and Gaimard, panhiensis Reeve, 
imhricata A, Ad., guadaloupensis Sowerby, polygotialis A. Ad., nodulosa 
A. Ad., and oldhamiana G. and H. Ncvill. Some of these may be synonyms, 
and I simply quote them to show the extent of the gi’oup and the ease 
with which species may be determined. To this genus must be assigned 
Etnarginula emarginata Blainville, but this specific name is generally aban- 
doned as indeterminable. I would observe that Blainville appears to have 
previously described tliis species in the Diet. 8ci. Nat. (Levrault), vol. xiv, 
p. 382, 1819, under the name Emarginula suhemarginaia, but here also the 
description is indeterminate. 

The third group is represented in the British Museum by shells bearing 
the names rugosa Quoy and Gaimard; Candida, annulata, and steUala, all 
of A. Adams; hj\d Jungina, aspera, radiata, and dnerea, all of Gould. Again, 
these contain recognized synonyms, but probably other district species 
could be added. This is the group occurring in the Neozelanic fauna, and 
it was necessary to find a name for it. 

As a synonym of Suhemarginula, Pilsbry included Siphonella Issel, but 
on p. 284 ho dismissed the species thus: “5. arconatii Issel (Mai. Mar. 
Boss., p. 232). Unfigured. Gulf of Akaba.’’ This was easy, but quite 
unscientific, for on reference to IssePs work I find a long, careful description 
given, and the group to which the shell belonged is easily determined by 
the characters, ” Testa solidiuscula, capuliformi . . . oostis 3 anticis 

productioribus, media maxima, intus laevi, canali profundo antice munita ; 
apicc subcentrali recurvo.” Siphonella Issel, 1869, thus becomes a synopym 
of Hemitoma ; but the name is also preoccupied. As the name of a section, 
Pilsbry used Plagiorhytis Fischer (Man. Conch., p. 860, 1886), and thereto 
added only steHala A. Ad. and svldfera A. Ad. When Fischer proposed 
this name he regarded S, rugosa Quoy and Gaimard as tjrpical of Sxdh 
emarginvla Blainville, 1825 = Hemitoma Swainson, 1840 = Montjortia B4clus 
1843 = Siphonella Issel, 1869. His definition of Plagiorhytis reads, “ Bigole 
oblique et dirig6e un'peu k droite {S, stellaJta A. Adams).*’ It would seem, 
then, that Fischer intended to name the ema/rginaia Blainville ” group, 
but the species named is referable to the rugosa ” group. Neither Fischer 
nor Pilsbry had ever seen Adams’s t;;^e8 of steUata, Fortunately we are 
relieved from the decision of fixing Fischer’s name, as it is invaUd, being 
preoccupied. In the synonymy Fischer has given MontfMiia B4olus, 
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1843,** a name for some unknown reason quite ignored by Pilsbry. In 
the Revue do ZooL, 1843 (Sept.), p. 259, Recluz diagnosed a group and 
named it Montforii (Nobis). Les Bubemarginales Blainville.*’ He wrote, 
“ De oette section . . . nous eonnaissons six esp^ces . . . Em. 

emarginata Blainv., Em. panki [sic] Quoy, Em. australis Quoy, Em. tricostaia 
Sow. {PcUella tricostaia Gmelin), Em. (kpressa Blaiu. et la suivante . . , 

Nous proposerions de donner k ee nouveau genre le nom de Montfortia en 
riioimeur de Denis de Montfort.” On p. 375 the first line given in corrected 
to “ Montfortia (Nobis). Les Sub^marginules (Blainv.).” I designate as 
type E. australis Quoy and Oaimardi as the Blainvillean species are doubt- 
fully determined ; R6cluz*s species are all congeneric , and the name falls 
as a synonym of Hemitonia. 

I have therefore failed in my search for a name for the ” rtigosa ** group, 
and therefore propose the new generic name Montfortula, with Emarginula 
rugosa Quoy and Gaimard as type. My study of the shells available at 
the British Museum, and my knowledge of the live animals of M. rugosa 
(Q. k G.), with species of Emarginula, leads me to state that there is a 
greater alliance between species of Montfortula and Emarginula than between 
Montfortula and Hemitoina, whilst Subemarginula Gray, 1847, I sdggest 
differs greatly. As a matter of fact, it is quite probable that study of the 
shells classed under Emarginula would cause the degradation of Montfortula 
to subgeneric rank under that genus. T have to consider many species of 
Emarginula in the Lord Howe Island fauna, when I will carefully deal with 
that aspect of the case. 

The alterations necessary may be summarized thus : Omit Subemarginula 
Blainville, 1825, with its synonymy, and Clypidina Gray with its reference, 
and read, — 

Genus Montfortula nov. 

Montfortula rugosa (Quoy and Gaimard, 1834). 

Genus Tugalia Gray, 1843, em. 

Tugalia pamwplioidea (Quoy and Gaimard, 1834). 

intermedia (Reeve, 1842). 

The synonyms given under M. rugosa Q. k G. may not be all correct, but 
I will attend to those later. 

With regards to Tugalia intermedia (Reeve, 1842), Suter says, “ The. 
type is from Port Jackson.** In the original description, however, the 
locality given is “ I. of Bohol, Philippines.*’ The typo should be in the 
Mus. Cuming, preserved in the British Museum, but I have not yet traced 
it. I mention this as there arc Philippine species of this genus. 

Genus Trochus (Linne, 1768), [P. 106,] 

The classification utilized by Sutcr is that put forward by Pilsbry in the 
“ Manual of Conohology ” twenty-odd years previously, and is one which, 
as regards generic and subgenerio values, has been discarded for many years 
even by Pilsbry himself. No recent malaoologist, however conservative 
ho may be, sinks Clanculus as a subgenus of Trochus. A criticism of the 
series presented in the British Museum shows the species generally classed 
under Trochus to resolve themselves into three distinct rather large groups 
and several distinct smaller ones. 

The generally accepted type of Linn^’s Trochus I have shown to be 
untenable, as it does not occur in the Linnean genus, and therefore to oauM 
the least confusion I designated as type of Tro^us Iinu4 (Syst. Nat., ed. z» 
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p. 766, 1758) the species Trookua ma^yuiatys Linn4 (Proc. Mai. 8oc. (Lond.)> 
vol. K, p. 225, 1912). 

The genus Tectm Montfort is well defined and limited, and does not oocur 
on the mainland of New Zealand, but the shell 1 described from the Ker- 
madecB as Trochus royanm (Proc. Mai. Soc. (Lond.), vol. x, p. 226, pi. ix, 
fig. 12, 1912) must be called Tedua royantM (Iredale). 

Infufidibulum Montfort does not easily fall into any other group, and 
should be generically recognized, but no members are Neozelanic. Car- 
dinalia Gray constitutes another distinct little group, whilst Trochus nUotioua 
cannot be easily lumped. 

The majority of the other species can be classed around Trochm maca- 
laiua Linne, the type of Trochus Linn6, 1758, of which Lamprostoma Swain- 
son, 1840, is an absolute synonym. Fischer’s Codotrochua and Gray’s 
Anthora seem merely sections of this genus, and scarcely seem worth recog- 
nition. The species seem to grade very easily. If the section “ Anthora ” 
be retained, a good excuse being the thickened outer lip, a rather infrequent 
occurrence in the genus, it must bo renamed, as Anthora Gray is preoccupied. 
The*new name Tlmista can be used. The species PolydmUa cJtathamenaia 
Hutton, 1873, does not fall into any known Trochoid group, and it is worth 
while noting that the species is placed under the genus Oibbula (sensu latis- 
simo) in the British Museum. Suter has associated subspecifically the 
sliell he described as Trochus oppressus var. dunedi/nenais, and “ Trochus ” 
oppressns was described by Hutton under the genus name Oibbida. To 
fix the valid nature of this group it is only necessary to state that on p. 144 
Suter has included the species described by E. A. Smith as Calliostoma 
auMandicam in the genus Calliostoma, with the remark, “ I have not seen 
this species.” Examination of the types of Smith’s species show them to 
be veiy close allies of “ chathamenaia,** and I see that in the “ Hab.” of 
that species ” Auckland Islands (Captain BoUons) ” occurs. Specimens 
from Snares in 50 fathoms (Captain Bollons) and Bounty Islands in 50 
fathoms (Captain Bollons) appeared to agree with the Auckland Island 
shell. From the series here available, I conclude the two forms are dis- 
tinct, and the above localities should be transferred from ohathammaia ” 
to “ amklandicum*' 

Inasmuch as the three selections Trochus, Oibbula, and CaUioatoma are 
each unsuitable, and show the peculiar nature of the shells, I introduce the 
new genus Thoristella, and designate PolydorOa chalhammsis Hutton, 1873, 
as type. The subfamily name is spelt in error on p. 106 “ Trochininae ; 
it should be “ Troohinae,*' Trochus will be retained, as the New Zealand 
species are congeneric with T, macidatua Linn6. 

The names to be used would be, — 

Genus Tboohub Limb, 1758. 

Section CodoUrodhua Fischer, 1880. 

Trochus tiaraina Quoy and Gaimard, 1834. 

Section Thoriata nov. Anthora Gray preoco. 

Trochfis viridia Gmelin, 1791. 

mmelophorua Webster, 1906. 

Genus Thobistblla nov. 

Thoristdla chathamenaia (Hutton» 1873). 

var. dunadmmaia (Suter, 1987). 

asMMomiim (B. A. Smith, 

— oppreaaa (Hutton, 1878). 
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Genus Clanoulus Montfort, 1810. 

Clanmiltut ringens (Menke, 1843). 

takapunenais (Webster, 1906). 

Section Melagraphia (Gray, 1847). [P. 116.] 

This name must displace NeodUoma Fischer, 1886. It appears to have 
been quite overlooked, as it appears in no recent synonymy I have ex- 
amined, nor is it included in Scudder’s Nomenclator. It is introduced 
in the Proc. Zool. Soc. (Lond.), 1847, p. 145, as of “ Stentz, 183(5,” for 
Tr, aethiopa Gmel. alone. 1 have been quite unable to trace any publica- 
tion by Stentz, and have concluded its reference to Stentz implies manu- 
script usage only. 1 observed Philippi referred to other names given by 
Stentz in manusc.ript to shells in the Berlin Museum. 

Labio concolor (A. Adams, 1853). [P. 116.] 

Eliminate this name from the synonymy of Monodonta aethiopa Gmelin, 
1791, as examination of the typos, preserved in the British Museum, show 
the locality given to be incorrect, the shells being a form of Trochaa lineatua 
Da Osta, a shell I have collected at Torquay, England. 

Labio rudis (A. Adams, 1853). [P. 117.] 

This is the earliest name given to the ” corroaa ” group by A. Adams, 
the locality “ Australia ” being incorrect. It has one page priority over 
L, corroaa, but the name is invalidated by the prior Mondonia rudia Gray 
in King’s Survey (.‘Oasts Austr., App., p. 480, 1826, which appears to me to 
be identical with and have priority over the Western Australian melanoloma 
Menke. It is possible that Labio rudia has been placed in the synonymy 
of the Western Australian species, but examination of the types show them 
to be the commonest form of corroaa,'^ such as is easily collected in the 
Heathcote Estuary, Christchurch. 

Trochus acuminatus (Perry, 1811). [P. 124.] 

This synonym of CatUharidua opalua Martyn, 1784, is not included by 
Suter. In Perry’s “ Conohology,” pi. xlvii, fig. 1, an easily recognizable 
figure is given. 

Cantharidus capillaceus (Philippi, 1848). [P. 126.] 

Suter has used the later C. pruninua Gould, 1849, though including 
the present name in the synonymy. In the Man. Conch., Ist ser., vol. xi, 
p. 122, 1889, Gould’s name was preferred, but that was due to a mistake 
in dates, the Otia. Conch., p. 56, being quoted as “ 1846,” though the earliest 
publication of the name is that given by Suter, and the date 1849 is correct. 

Cantharidus capillaceus subsp. perobtusus (Pilsbry, 1889). [P. 125.] 

Omit from the “Hab.” “Sandfly Bay, Otago Peninsula (T. Iredale).” 
That refers to the shell I described as Photinula deoepta, which was named 
as above by Mr. Suter. 

Canlliafidus capillaceus vax. minor (E. A. Smith, 1902). [P. 126.] 

From examination of the types, I believe this to be a distinct species, 
which 1 will deal with later. 
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Cantharidus oliveri nom. nov. fP. 126.] 

I propose this name for the species described by Suter under the name 
Canlharid/us jnjipillus Hutton, 1884. Hutton did not describe this shell 
as a distinct species, but simply made use of Gould’s name. This mis- 
interpretation cannot be utilized as the basis of a naine: : this law has been 
universally accepted, and Suter has constantly admitted it. 

Hedley wrote his ‘ conclusion thus (Proc. Linn. Soc. N.S.W., vol. xxxiv, 
p. 436, 1909) : “ Bom never proposed his Patella tricarinata as a new 
species, so that when it is accepted that he did not treat of the Linnean 
jP. tricarinata his name has no standing in literature.” In case I have no 
other opportunity, I would point out that the name selected by Hedley on 
that occasion — viz., Ernarginuta clathrata Adams and Reeve, 184 — is 
antedated by Doshayes’s usage (Ency. Meth. Vers., ii, p. Ill, 1830). 

I name the Cantharidas after my friend Mr. W. R. B. Oliver, who accom- 
panied me on my many collecting trips in New Zealand. 

Cantharidus lineolaris (Gould, 1861). [P. 130.] 

Hedley (Proc. Linn. Soc. N.S.W., vol. xxxiii, p. 466, 1908) has shown 
that this name, published in the Proc. Boat. Soc. Nat. Hist., vol. viii, p. 14, 
1861, has priority over H. and A. Adams’s name picturatus of 1863. If 
the locality “ Stuart Island ” be the only one known, it would seem to be 
a doubtful constituent of the New Zealand fauna. The sections Banhivia, 
Leiopyrgaf and Thalotia would be best treated as genera ; but I hope to deal 
with the species of CafUJuiridus at a later date. Thalotia is generically 
recognized in the British Museum collection, as is also BanUtm, but Leio- 
pyrga is given subgeneric rank under the latter. 

Calliostoma tigris (Martyn, 1784). [P. 148.] 

Add as a synonym Turbo granatum Bolten, Mus. Bolton., p. 88, 1798. 
This name is given to Der Granat-Apfel (T. Martin, Univ. Conch., 2, fig. 76), 
so that the synonymy is exact. 

Margarella decepta (Iredale, 1908). [P. 133.] 

1 will shortly give a figure of the shell I described as Photinula decepta, 
which has not yet been figured. It closely resembles Photinula violacea 
(Sowerby), and must be classed in the same genus. From examination of 
the radular characters the species of the caerulescene group (true Photinula) 
have been separated from the forms allied to violacea. Such a separation 
is ^ amply confirmed by shell characters, so that Photinula can be dismissed 
from the Neozelanic fauna. I was the first to introduce it in connection 
with the species under discussion, and I did so on account of the apparent 
close relationship with violacea, which I only knew from literature. For 
the violacea group Thiele proposed (Gebiss d. Schnecken, vol. ii, p. 269, 
1891) MargariteUa, quoting viotaoea, expanaa, and the New %aland mUipoda. 
The genus-name being preoccupied, he has since amended it to MargareUa. 
This name should be used. Suter has rejected this name, using Ph^inula^ 
making the remark, Thiele included in his genus Ma/rgareUa our species 
P. nitida and P. antipoda because the dentition shows a close resemblance. 
Margarella stands, no doubt, nearer to Valvaidia, the animal having jaws.” 
The conchological features of antipoda, decepta, and vidacea are essentially 
identical, whilst nitida shows quite different features. 
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The first three must be grouped together, whilst the last must be sepa- 
rated ; and though the shell described as Photinuln s uteri by Smith has been 
classed in Oihbula by »Suter on account of tlie presence of jaw^s, it is much 
nearer Margarella, and T would there place it for the present. 1 believe, 
from a criticism of th(^ shells -and this is confirmed by examination of 
the radula — that the re(!ognition of the jaws depends too much upon the 
personal equation, and cannot in the present state of our knowledge be 
depended upon. I would therefore reject Photinnla, and replace it by 
Margarella, and recognize three Neozclanic species, thus : — 

UenuH Maroarkij.a Tliiele. Synonym: MargarUella Thiele, IS9I, not 
Meek and Heyden, 1860. 

MargareJla antipoda (Ilomiu'on and .lacciuiiiot, 185*1). Synonym : 
Chrysostomu rosea Hutton, 1873. 

d^cepta (Iredale, 1908). 

safer { (E. A. Smith, 1894). 

I see no good purpose in retaining Hutton's name rosea for a variety, 
as the colour- variation is endless, and there is no definition. 

Gihhtda nitida Ad. & Ang., 1864, which Suter placed in Photinula be- 
cause the animal had no jaws, is certainly not congeneric with the above, 
and shows a much closer relationship with 0. pidurada of the same authors, 
which Pilsbry made the type of Canthiiridvlla, a section of Gihbula. Jaws 
are said to bo present, but neither of these species has a very close relation- 
ship to Gihbula. 


Genus Solariella Searles Wood. [P. 140.] 

Under this genus-name in the British Museum is placed the shell known 
to Neozelanic collectors as Monilea egena Gould. It should be remembered 
that this generic (Monilea) location was simply Hutton’s solution, as 
Pilsbry in bis monograph states he did not know it, and therefore followed 
Hutton. To my eyes the Neozelanic shell was not congeneric with Monilea ^ 
but was nearer Minolia, which Suter used subgenerically for some other 
Neozelanic species. I could not see any subgeneric difference between these, 
and they seemed well placed in SolarisU^i. 

Mr. E. A. Smith has just told me that ho cannot determine Monilea 
Swainson, that he cannot separate Minolia from Solariella^ and that all 
the Neozelanic species are congeneric. His conclusions will be published 
before this is in print, but it is certain that Monika must be rejected, and 
in its stead Solaridla may be used, and all the Neozelanic species be so 

Pam. Trochidae. [P. 160.] 

Add : G^nufi Angaria Bolten. Angaria Bolten, Mus. Bolien., p. 71,' 1798. 
Type : Tnrho delphinus, Linn6. Synonym : Delpkinula Lamarck, &c. 

This genus has not yet been recorded from New Zealand, though 1 have 
recorded two species at the Kermadec Islands. From dredgings made at 
that place I sorted out many minute shells, and a long series enabled me to 
recognize the growth stages of this genus. They show no form or sculpture 
at all like the adult, and do not appear to have yet been fiipred. The 
two species, Liotia serraia Suter, 1908 (p. 151), and Liotia soUtaria Suter, 
1908 (p. 162), are probably both juveniles of this genus : the latter certainly 
is, whilst the species Suter compared it with — viz., i. etdlaris Ad, & Eve. — 
is also a juvenile Angaria, as is shown here in the British Museum, the 
t 3 rpe being so placed when it was described. 
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The presence of the genus in north Neoselanic waters is not strange 
as It occurs on all the three northern groups— Lord Howe NorfSk 

Island, and the Kermadecs. From the two former it is as yet known only 
by juvenile and half-g^own specimens dredged, but at the Kermadecs one 
species was rarely obtained, alive and adult, below low water. The juveniles 
dredged show groat variation, so that I cannot refer Suter’s two species to 
any named species, nor decide whether they are conspecific. The only 
conclusion under such circumstances is to admit both, and draw attention 
to the matter, so that adulte may be looked for. Will northern collectors 
please note. 

Genus Angaria Bolten, 1798. 

Angaria serrata (Suter, 1908). 

aolitaria (Suter, 1908). 

Fam. Liotiidae Iredale. [P. 150.] 

I propose this family name for quite a different association to the fainilv 
IAotiidaeQja.y, used by Pilsbry and Suter. That name is based upon the 
usage of Liotia for the shells with heavily varicosed aperture, and operculum 
wth a calcareous superimposition in the form of spirally disposed particles 
No member of this group inhabits New Zealand as far as is yet known, though 
I collected a typical species at the Kermadecs. ® 

In the Proc. Mai. Soc. (Lond.), vol. ix, p. 267, 1911, 1 showed that 
Gray was proposi^ for the shells typified by Ddphmuh cavceUaiu 
Gray, and that species did not possess a variced mouth nor a calcareous 
operculum. The name for these latter I also concluded was lAotina Fischer 
(Man. de Conch., p. 831, 1886), with type L. gennUm Defrance. I have 
since recognized that the type of Liotia agrees with Cydostrema micans 
A. Adams in every essential particular. The types of 'both are before me 
As this was selected by Tate as typical of a new genus Pseudoliotia, that name 
falls as an absolute synonym of LMa Gray. The species classed by Suter 
under Liotia have no relationship with that genus. 

On p. 162 the family CydostrenuUidae Fischer is admitted. This would 
partly represent my family Liotiidae. 

On p. 153 the genus Cydontrema is utilized for a species— Oycfosirmo 
eumorpha Suter. Suter’s arrangement is based upon that proposed bv 
Miss Bush after a study of west North American forms. I have investi- 
gated the austral species in view of Mies Bush’s conclusions, and cannot 
advise that the groups there proposed should be introduced into Neozelanio 
literature. Miss Bush, however, killed the ghost of Cydostrema, as it appeared 
that no one previously had examined the matter, but simply used Cvdo- 
strema as a ‘ waste-paper basket ” for puzzling minute Trochoids. I am 
sorry that this usage still persists, a chief offender being Melvill, who 
wrote upon the Cydostrematidae of the Persian Gulf (Proc. Mai’ Soc 
(I^d.), vol. vii, pp. 20-28, 1906), and has since described species of 
Cydostrema most obviously not congeneric with the type. The genus 
“ Cydostrema” was proposed for a sheU found among some West Indian 
™ V?* " ^ nearest i^pecies known comes from the 

Pmhl^eB. I Mve often studied the figure and description of Mteyat’s 
genus and species, and these seem to represent an immature shell which 

might have dewloped into a species of what I wdlDtoino. I would sngaest 

that the name be dismissed as indeterminable, emedally as it has bom so 
casuaQy used in no scieniafio manner. 
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On p. 154 Ddphinaidea is included, but the species so classed bears little 
resemblance to the British shell, which is the type of the genus. 

On p. 157 Miss Bush’s fam. VitrineUidae is admitted, but the shells 
placed under this name bear little or no resemblance to VUrinella, and the 
name should be dismissed at once from Neozelanic literature. 

Miss Bush’s Lissospira is also introduced for the minute turbinate species, 
comlum. Hutton, 1886, and micra Tenison- Woods, 1877. The former of 
these has little resemblance to the species of Lissospira, and I have already 
proposed to seperate it generically. The latter bears only superficially the 
aspect of species of Lissospira, Moreover. Miss Bush recognized as a sub- 

f jenus of Lissospira the genus Gamsa Jeffreys. That name has long priority, 
)ut the species are quite unlike the austral species. 

Thiele has shown that most of the Antarctic shells, which closely re- 
semble boreal species — so much so that previous workers had considered 
them ( ongeneric— showed vast differences when the aninals were examined. 
In my own case, I cannot separate shells of Heterorissoa and Jeffrey sia, yet 
the opercula notably differ, and Thiele has been able to recognize several 
genera in the southern so-called “ Jeffrey sia''' 

Under these circumstances, I unhesitatingh’' reject Lissospira, and also 
Cyclostremella Bush, admitted by Sutor on p. 100. This latter genus was 
proposed for such a shell as tlie Australian Cyclostrema charopa Tate, but 
Thiele has differentiated an Antarctic genus under the name Mioroddscula, 
The austral species 1 would class under this name rather than under Miss 
Bush’s, especially as she writes, “ Nuclear whorl relatively large, turned 
downward, seen only in a basal view, leaving a small pit above.” No 
austral form I have examined shows this character. Suter’s CyohstremeUa 
7wozehinica seems to show no affinity with cither CyclostrefnMa Bush or 
Microdiscula Thiele, but differs in almost every particular, as will be here- 
after shown, 

Circulus Jeffreys is, on p. 169, introduced into the Neozelanic fauna to 
include a shell very closely allied to '"^’Cydoslreme ” tcUei Angas. There is 
quito a large group of Indo-Pacific shells agreeing vaguely in character 
with C. tatei Angas, but these do not correlate with the type of Circulus 
when actual specimens are compared. 

The whole of the Neozelanic and Australian species bear a different 
look when specimens (not descriptions and illustrations) are brought along- 
side European forms, and 1 advocate the rejection of European names 
until animals are examined. 

I herewith introduce four new generic names for usage in connection 
with the Neozelanic forms, and most of these will come into use for - Aus- 
tralian species. I have collated some sixty generic names proposed for 
shells of this group, and 1 have examined the t^es of the majority of these 
genera and most of the species, both fossil and Recent, allotted to the genera 
named, in the hope that 1 may at some time produce a monograph of the 
whole group. In addition to the named forms, I have many unnamed 
species from the Kermadec Islands, Lord Howe Island, and Norfolk 
Island, and these have been utiliz^ in consideration of the groups 
hare named. The usage of these would certainly obviate such incon- 
gruous immblage as my Mend Mr. Hedley (Proc. Linn. Soc. N.S.W., 
voL xxxiv, 1909) has produced in classing figs. 40, 41, 42, 43, 44, 46 on 
l^te xxidx as Liotia, and figs, 46, 47, 48, pT. xxxtx, and figs. 49, 60, 61, 
pl. xl, as Oydoetrema, 
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Liotella f^en. nov. [P. 151.] 

I introduce this genus-namo to cover a aeries of minute shells which 
have been classed by Australasian workers in Liotia, but which differ in 
their texture, do not possess a thickened peristome, and are more or less 
loosely coiled. I name as type Liolia j)olyphvra Hedley, a species I am 
very familiar with, and that shell has a raultispiral horny operculum with 
a central nucleus. The second species on p. 151 (Liotia rotula Siiter) would 
be here classed, and 1 would suggest the addition of Liotia nnnolata Ten.- 
Woods (Proc. Roy. Soc. Tasm., 1877, ]). 121, 1878); Liotia anxia Hedley 
(Proc. Linn. Soc. N.S.W., vol. xxxiv, p. 437, pi. 39, figs. 43 45, 1909) : Liotia 
jtetalift^ra Hedley (Rec. Austr. Mus., vol. vii, p. 116, pi. 22, figs. (> 8, 1908) ; 
Liotia difijmictn Hedley (Mem. Austr. Mus., iv, p. 336, fig. 66 in text, 1903) ; 
and Hoiml>ngyra pidcherrima Brazier (Proc. Linn. Soc. N.S.W., vol. ix, p. 175, 
pi. 14, fig. 13, a, 5, 1894). These are all obviously neither Liotia nor Lioiina, 
and, though I suggest all are not (congeneric, the present hx^ation is good as 
a temporary one, though not permanent. 

Zalipais gen. nov. 

Suter described a minute shell as Cyclostremi lissum in 1908, and he 
now dispose^H of it in Delphifundea Brown. That genus is based upon a 
British shell which I do not consider congeneric with Suter’s C. lissum, 
which was one of my first discoveries wlien investigating the minutiae 
found living in seaweeds in tide-pools at dead low water on the New Zea- 
land coast. I sent Mr. Suter specimens for examination from Blind Bay, 
Nelson, in addition to the localities he mentions, and 1 also (.)btained it at 
Sandfly Bay, Otago Peninsula. It is probably well distributed, but we have 
knowledge of very little of the New Zealand minute marine molluscs as yet. 

I propose the above generic name, naming C, lissum Suter as type, and 
anticipate many additions. T have another Neozelanic species, yet unde- 
scribed, before me, but at present 1 do not know any Australian species I 
would refer here. 

Lissotesta g(m. nov. 

I mentioned to Mr. Suter in 1907, when 1 passed through Auckland on 
my way to the Kermadec Islands, that T had written to Mr. Hedley ask- 
ing his opinion with regard to Cirsotiella ? neozelanica Murdoch. 1 had 
compared the type of Cirspmlla, and from shell characters it was not 
congeneric, and the anatomical details given by Murdoch confirmed this 
conclusion, whilst the operculum made the rejection of the spex'.ies from 
CirsomUa certain. Mr. Hedley has replied suggesting Assiminea, and 
agreeing with my opinion. On p. 155 Cirsovella nmzelanica is included, 
but on p. 1082 there is a note quoting Thiele’s investigation and its tenta- 
tive reference to Acniella in the subfamily Ompludotropidhiae of the family 
Pomatiasidae, which is certainly a much better location. 

The first species, Cirsonella d^nsilirata Buter, 1908, is certainly correctly 
placed under the genus Cirsonella in the present state of our knowledge, 
but the third species, Cirsonella granum Murdoch and Suter, 1906, 1 would 
remove to my genps LissoteMa, which I here propose for the shells about 
Oydostretm miora Ten.-Woods, 1877, which I name as type. Yet Suter 
has placed the former in the family Cydostrenmtidae, and the latter in the 
family VitrineUidae, 

These “ featureless ‘‘ Cyclostrematids ” are difficult to place from 
figures and descriptions alone, but the two here mentioned are conchologic- 
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ally as alike as any of these things are. Thus 1 would here place Gydo- 
atrema torridum Hedley (Proc. Linn. Soc, N.S.W., vol. xxxiv, p. 438, pi. 40, 
figs. 49-51, 1909) ; and I at one time considered C. porceUanum Tate and 
May would belong here, but examination of specimens in the British 
Museum, marked co-types," sliows this species to have an oval aperture 
quite repugnant to my genus, and recalling shells I collected in New Zea- 
land and which from opercular c^hara(‘.ters were referred to TjoeviUtoriria, 

Elachorbis gen. nov. 

On p. 153, under Cyclostrema, Suter has placed his own Cyolostrerm 
tiumorpha, and on p. 159, under Circulns, he has ranged h\fijOyclostretm 
subtatci. 

There is a large grou]) of minutiae similar in general characters to Oyclo- 
stremi Mm Angas, and 1 propose the above genus for these, with that species 
as type. There cannot bo recourse to Cytdosfrc.tna, as already pointed out, 
and CkcuhtH^ from examination of the type, would be a bad substitute. 

Melvill has described a whole series of species fiom the Persian Oulf 
under tlie genus-name “ Cyclmtrema " which would come into this genus. 
MelvilFs idea of “ Cyclostrema^' as further exemplified in the Trans. Roy. 
Soc. Edinb., vol. xlviii, 1912, pp. 345 4fi, is about as vague as the Linnean 
Hdix, as he admits ‘‘ this gtmus is somewhat multifarious already in its 
component parts.** 

Leptothyra imperforata (8uter, 1908). [P. 156.] 

This is where 1 should place the shell named Pmidoliotia imperforata 
by Suter. Pseudoliotia Tate, from examination of types, agrees exactly 
in every detail with fAolia (iray, and must be ranked as an absolute synonym 
of that name. 

I have not seen Suter’s species, but the description and figgre agree 
very closely with the type of Leptothyra^ and until tlie opercular characters 
are knowm this should be its. generic location. 

When Hedloy introduced Liotia latebrosa (Proc. Linn. Soc. N.S.W., 
vol. xxxii, 1907, p. 493) he commented, The shell resembles Leptothyra, 
but the openujlum is of a different typo. It seems to me probable that 
neither Leptothyra nor Collouia occurs in Australasian seas, and that the 
s))ecies which have been ascribed to them ought to be transferred to 
Liotia.'* This was written before 1 had shown that Liotia Gray was not 
Liotia Allot., and w4th our present knowledge it is quite impossible to class 
Hedloy 's Liotia latebrosa with cither Liotia Gray (■= Pseudoliotia Tate) or 
Liotina Fischer ( - Liotia Auct.). 

Hedley admitted (loc. cit., p. 479) Leptothyra hieia Montrou/.or, mnd 
this fairly agrees wdth typical Leptothyra. The species I found at the Ker- 
madecs and recorded as Leptothyra picia Pease is also quite a typical shell. 
The present species does not closely resemble Cyclostretna micans A. Adanis, 
but recalls Collonia roseopimctata Ten.-Woods, and this would also range 
under Leptothyra. 

The species Suter includes in Leptothyra (pp. 164-65) ai e not congeneric, 
and I will deal with these when 1 arrive at those pages. 

Brookula corulum (Hutton, 1885). [P. 158.] 

The shell described as Scala corulum by Hutton was temporarily placed ' 
under Cydoatrema by Suter and myself in 1908. Suter now ranks it under 
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Liaaospiray which it disagrees with in almost every particular. I have in> 
troduced (Proc. Mai. Soc. (Lond.), voL x, p. 219, 1912) the genus-name 
Bfookidai with type the Kermadec species jB. atibarochilay and the group 
thus named is quite a large one, and well defined. 

Liotella ? neozelanica (Suter, 1908). [?. 160.] 

Siiter’s Gycloatremella neozdanioa is autoptically unknown to me, but 
it is obvious that it is not a Cycloatremella, 1 have seen species somewhat 
recalling Sutcr’s figure and description, and until I know them better I 
would class them as close relations o{ Liotella spp. 

My disposition of the species ranked by Suter in the families Liotiidae^ 
Vitrinellidaey and Cydoatrematidae (pp. 160^61) are as follows : — 

Transfer Liotia aerrata Suter, 1908, and Lioiia aolitaria Suter, 1908, 
to the genus Angaria Bolten, 1798, in the family Trochidae. Transfer 
Giraonella neozelanioa Murdoch, 1899, to the genus Acmella in the family 
Pomatiaaidae. Transfer Paeudoliotia imj)erforata> Suter, 1908, to the genus 
Leptothyra in the family Turbinidae. The remainder may be classed in 
the family Liotiidue Iredale, as hereafter named 

Fam. Liotiidae Iredale. 

Genus Liotella nov. 

Liotella polypleura (Hedley, 1904). 

rotula (Suter, 1908). 

? neozelanica (Suter, 1908). 

Genus Elachorbis nov. 

Elachorbia eumorpha (Suter, 1908). 

snhtatei (Suter, 1907). 

Genus Zalipais nov. 

Zalipaia liaaa (Suter, 1908). 

Genus Cibsonella Angas, 1877. 

GiraoneUa denailirata (Suter, 1908). 

Genus Bkookula Iredale, 1912. 

Brookula coruliim (Hutton, 1886). 

Genus Lissotbsta nov. 

Liaaoteata micra (Ten.- Woods, 1877). 

granum (Murdoch and Suter, 1906). 

There are many species and genera living in Neozelanic waters to reward 
the worker who will undertake search for these delightful minutiae. I have 
before me at this time more than half a dozen species representing genera 
new to the Neozelanic list and others referable to the above-named genera. 

Subgenus Lunella (Bolten, 1798). [F. 162.] 

“ Marmoroatoma Swainson, 1840 ; type, T, porphyretioua Mart.,*’ is 
utilized by Suter in a subgeneric sense for Turbo amaragdua Mart 3 rn. This 
name is untenable in this connection, as it was first proposed by Swainson 
in the Zool. Ulus., 2nd ser., vol. i, 1829, pi. 14, where he wrote, ** From 
the genera Turbo and Troehua of modern oonohologists we have detached 
all those species whose shells are closed by a oalcarious [sic] operculum ; 
and this group we propose to distinguish by the name of Marmaroatofna.'* 
He then named as type Turbo ehryaoatomua L.” 

In the Treatise on Malacolo^ ” (1840, p. 216) Swainson amended 
this proposal thus : ** Before we had sufficiently studied this family we 



luBDALK — Suter^i ** M^tnwd of the New Zeoland Mollusca/’ 445 

included the foregoing in our genus Marmarostomu, but we intend to limit 
that name to the umbilicated division of Humphrey’s Senectm, represented 
by the M. versicolor (Turbo versicolor Martini, pi. 176, figs. 1740, 1741).” 
Such a transposition of names is not permissible, and the first usage of 
Marmorostoma prohibits its use in any connection, as it falls as an absolute 
synonym of Turbo s. str. In Trans. N.Z. Inst., vol. xxxviii, 1905, p. 324 
(1906), Suter wi’ote, “ The subgenus Lunella Bolten, 1798, used by Webster, 
should be replaced by Marmorostoma Swainson, 1840, as most conchologists 
reject the names proposed by Bolten.*' At the present time the converse 
is the case, as practically every systematist now recognizes the Boltenian 
genera. The chief antagonist (Mr. A. J. Jukes-Browne) of the Boltenian 
genera has rec‘.entiy passed away, and 1 at present know of no other 
opponent. 

Lunella Bolten (Mus. Bolten., p. 103, 1798) can therefore be used instead 
of the doubly inv^id Marmorostoma Swainson, 1840, which, if quoted in 
the synonymy, should be accompanied by the words “ not of Swainson, 
1829.” 

Turbo smaragdus (Martyn, 1784). [P. 162.] 

To the synonyny of this species add (Helix) Smaragdus minor Martyn 
(Univ. Conch., vol. ii, pi. 74, 1784), Turbo smaragdinus Bolten (Mus. Bolten., 
p. 86, 1798). 

I notice with pleasure that Suter has also included Turbo smaragdus 
var. trioostalus Hutton, 1884. My own collecting led me to endorse Suter's 
suggestion (Trans. N.Z. Inst., vol. xxxviii, 1905, p. 324, 1906) that “ further 
investigation will show that all young shells of T, hdidnus (=^ smaragdus) 
are tricostate.” The plate given by Martyn, and named as above, shows 
two beautiful paintings of half-grown shells which clearly portray the tri- 
costate stage, and if such had been separable Martyn’s name, given just 
one hundred years before Hutton’s choice, would have claimed usage. 

Another synonym, which I will later discuss, seems to be Omalogyra 
bicarinata Suter (Proc.* Mai. Soc. (Lond.), vol. viii, p. 33, 1908). 

Argalista gen. nov, [P. 164.] 

I propose this generic name for Cydostrema fluctiuUa Hutton. This 
species, along with Leplothyra crassioostata Murdoch, belongs to a group 
confus^ with Leptothyra and CoUonia. The true species of Leplothyra 
are very difierent shells, with different opercular characters. CoUonia is 
a name that has been recently restricted to fossil shells somewhat recalling 
Argalista^ but the name is so uncertain that it cannot be here recommended 
for usage. 

I have before me new species of Argalista, and Hedley has described 
Liotig latebrosa in 1907 (see under Leplothyra imperforata Suter, ante) and 
more recently Leptothyra fugitiva (Zool. Bes. Fish. Ex. '' Endeavour,” pt. i, 
p. 102, pi. 18, figs. 18-20, 1911), which probably, with Teinostoma rotalum 
Hedley (Mem. Austr. Mus., iii, p. 553, fig. 65 in text, 1899) and many other 
species, would fall into the present genus. 

Astraea sulcata (Martyn, 1784). [P. 167.] 

As a synon3rm, add Cidaris novaezedandiae Bolten (Mus. Bolten., p. 85, 
1788). This name is given to Her neuseelandisobe Tnrban (Ghenm., 6, 
1. 164, fig. 1550). The figure is numbered 1551, and is easily reoognisah^. 
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Gonus Phasianella (Lamarck, 1804). [P. 168.] 

Many sjmonymfl i#ught here be added. The following refer only to the 
t^ical section, and are absolutely exact : — 

Phaftiamis Montfort, Conch. Syst., voL ii, pp. 254-b6, 1810 (not Fhasianus 
Linn6, 1758). 

BoUm Kuiinesque, Analyse Nature,” p. 144, 1815, Ortliojiywea Gistel, 
Naturg. ThieiT. Scliul., p. 169, 1848. Both these are simply substitute 
uameii for “ Phasiatiella Lam.” 

Eutropia Humphrey was quoted by Swainson (Treat. Mai., p. 21, 1840) 
as being equal to Phasianella Lam., and was so used by Adams Bros. 

Entrojm H. and A. Adams, Gen. Bee. Moll., vol. i, p. 389, 1854. 

Genus Umbonium (Link, 1807). [P. 170.] 

Umhoniinit Link, Beschr. Ramml. Kostock., 1807. Type : Troches 
veMiarim Linne. 

As synonyms may be noted Ghhulm Schumacher, 1817, and Rolella 
Lamarck, 1822. A full synonymy will be given later. 

This genus is not clearly defined from Ethalia A. Adams, which Suter 
has used, following Pilsbry, for tlie New Zealand shell “ Ethalia zelandica 
H. & .1.” In the British Museum Et/uiUa is only given subgeneric rank, 
which looks natural to me ; but whatever value is hereafter accorded Ethalia 
1 conclude that the Neozelanic shell will bo classed in Umbonium, It is 
so placed in the British Museum. Ethalia is much younger, in date, than 
Umbonium^ but even if used subgenerically the Neozelanic shell wquld fall 
into Umbonium s, str. Ethalia must be altogether eliminated from Neo- 
zelanic usage. 

Umbonium anguliferum (Philippi, 1853). [P. 170.J 

Olohulm angnliferus Philippi, given by Suter in the synonymy of 
^'Ethalia zdandica Hombron and Jacquinot, 1854,” was really published 
in 1853, and therefore has clear priority over the name assigned to Hombron 
and Jacquinot, but only published by Rousseau in 1854. 

The reference to the genus Eth^ia is due to Pilsbry’s initiative when 
lie monographed the group in the “ Manual of Conchology.” I cannot 
understand his argument, as he referred Oosse’s U. thomasi to Umbonium^ 
and these two species are very nearly allied, and certainly congeneric. 
I note he has since indicated that the traditional identification of Quoy 
and Gaimard's guaniensis^ the t 3 q)e of Ethalia^ may be incorrect. How- 
ever, A. Adams (Proc. Zool, Soc., 1853, 188 (1854) ) proposed two new species 
of Umbonium U. zealandiam and U. chalconotum. These are synonyms of 
the present species, and they are not congeneric with H. and A. Adams’s 
Ethalia guamenniH, whi<^h is now before me, whether this be Quoy and 
Gaimard’s species or not. The first introduction of Ethalia is by H. and A. 
Adams, Gen. Bee-. Moll., vol. i, p. 409, May 1864. The type is **guamense 
Quoj’^ & Gaim.” 


Genus Murdochia (Anoey, 1901). [P. 177.] 

1 would like to see this name come into use for the Neozelanic shells 
at present classed in LagochUus, All Neozelanic workers, as well as extra- 
limital malacologists, deeply regret the withdrawal of Mr. B. Murdoch from 
the active study of the Neozelanic molluscan fauna. 
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My reasons for the recognition of Murdochia are that Lagoohilus Bland- 
ford, 1864, is antedated by the prior names Lagochilas and Lagochile. These 
names are being considered near enough to invalidate Blanford^s name by 
most present-day workers. Cytora Kobclt and MoellendorlT, 1902 or 1897, 
is long predated by CytonfSy and is therefore unavaila})le. 

Genus Palaina (Semper, 1865). [P. 185.] 

The referemie to Palaina is not given, and, as I had occasion to look it 
up, it may bo here noted 

PaXaim Semper, Journ. do Oonch, vol. xiii, p. 291, Ist July, 1866. 
Synonym : Pnpoidsa Pease, Amer. Journ. ( Wich., vol. i. p. 290, Ist Oct<)ber, 
1865. 

Suter notes that the occurrence of the species in New Zealand reejuires 
confirmation. • 

1 have examined the type, and it closely approaches some forms from 
Lord Howe Island, but though 1 have tried to match it 1 have not yet 
succeeded. The Lord Howe land molluscan faunula is so certainly derived 
from that of New Caledonia that search in that island may reveal the habitat 
of the supposed Neozelanic shell. My criticism of the type leaves no doubt 
that it came from New Zealand, New ('aledonia, or Lord Howe Island. 

Genus Melarhaphe Menke. [P. 186.J 

1 have recorded my conclusion (Proc. Mai. 8oc. (liond.), vol. x, p. 223, 
1912) that this genus-name should replace JAttorina for usage for the Aus- 
tralian sliells commonly so called. Suter has given the correct reference 
to this name, but the t^^e I named as M. ifierUoides (Linne). The species- 
namc (p. 188) mauritiana Lamarck, 1822, should be rejected, as the Mauri- 
tian shells are much larger and easily separable. The next name is L. 
miijaaciata. Gray, 1826, given to an Australian shell, and this may be used, 
but I think the Neozelanic shell may prove subspecifically separable. A 
long series T collected at Caloundra, Queensland, were fairly constant, and 
showed slight differences, but I will later discuss these differences in more 
detail than 1 can at present. 

Fam. Rissoidae Gray. [P, 198.] 

“ Uissoids ” have given trouble to all systematists, on account of their 
small size. Few malacologists have deigned to study them, and most 
conchologists have utilized the name for any minute shell whicli could not 
be conveniently elsewhere placed. Hence, to the serious systematist 
“ Rissoa is the most displeasing name on record. 1 drew up a scheme for 
the differentiation of Australian ** Rissoids ” some six years ago. Unfor- 
tunately, my MS. was lost wliile travelling, and it has taken much study to 
arrive at a satisfactory appreciation of the austral forms in conjun(3tion 
with the European forms. These latter have been generically divided and 
subdivided until there are about tvvo generic names provided for each species. 

With such a multiplicity of names available it seemed only a. matter 
of comparison to select those suitable for Neozelanic shells, and then cor- 
relate synonyms. The Norman collection of palaearctic molluscs is now 
preserv^ in the British Museum, and such a wealth of material can scarcely 
be understood by the Neozelanic student. Series of shells from varied 
localities showing growth stages and variation, with paratypes from most 
European workers, are there exhibited. I made a careful study of this 
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coUeotion as regards these shells, and was astonished at my results. 1 
had first collated all the generic, subgenerio, and sectdonal names proposed, 
with the types given by their author or the next worker to select such. 
Rtssoa has had three ty^, named by three workers, and, whichever of these 
be considered the genus-name, Risaoa must be eliminated from Neozelanic 
literature. 

I now propose a scheme of nomination adapted to austral species, and 
would urge its acceptance by austral students. It may seem at first arbi- 
trary and in some ways inconsistent, but I believe it to be based on sound 
principles. It is the result of consideration of European Bissoids, both 
Recent and fossil, in conjunction with Australian, Neozelanic, and Lord 
Howe, Norfolk Island, Kermadec, and Lifu species. I deliberately mention 
these islands as I have many species from these groups, and these have 
reinforced the opinions produced by the study of the Neozelanic species 
alone. 

Suter has accepted the genua Rtasoay admitting six subgenera -Bmoa 
(s. str.), Alvanw, Onoba, Ceratuty Cingula, and Setia. As distinct genera he 
includes Amphithalamus and Anabathron. 

More space than would be here allotted is required to record all the 
vicissitudes of Rissoid classification as regards austral foims. Here it 
can be noted that Hedley (Zool. Results “ Endeavour,’’ pt. i, p. 105, 1911) 
has rejected Rissoa, with type Turbo dmex L., as available for many 
austral species, and has substituted Amphithalamus. I do not agree with 
his association of species under the latter name, and these I will hereafter 
discuss. The type of Rissoa named by Hedley is the type of Almnia, so 
that name must also be omitted from consideration in connection with 
these species. The shell Suter names as type of Rissoa appears to have 
the best claim, but that will be discussed fully elsewhere. 

O^hcha, I conclude, can be used for certain Neozelanic shells without 
recourse to animal characters. Ceratia would be also available, but it is 
preoccupied. Cingula has no representative in New Zealand, whilst Setia 
is also preoccupied. 

My scheme necessitates the introduction of new generic names for 
austral groups, and I would at once protest against ^e action of some 
conchologists who, without making any study of the subject, throw all 
new names into synonymy. If these minutiae be carefully studied, I 
prophesy the proposal of many more genera rather than the rejection of 
the few I separate. 

Firstly, there is an austral group oscillating about Rissoa cheUostoma 
Ten.-Woods. This group is well marked, and I have half a dozen distinct 
species under review at the present time : these all agree in general ap- 
pearance, in the spirally sculptured protoconch and the heavily varicos^ 
somewhat oval aperture, though varying from minute slender elongate forms 
to large stout tightly wound forms. These have been classed in Alvania 
and jSvinia, but examination of the type of Alvania shows a very different 
style of shell. Alvinia recalls them, but species of that genus have a smooth 
protoconch, and are different in texture, resembling wat of Brookula, A 
number of small shells with a smooth protoconch and a Broohda appearance 
abo occur in Australian waters, but these when compared with Ahinia 
do not matoh at all, showing the great difficulty of judging Bissoids ’* 
from descriptions or figures. 1 will dabm^ate this group later, as I know no 
Neozelanio q[>ecies, l£ough Rissoa pingtte WebaSst, a species I am not 
autoptically acquainted may bdong here. 
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A series of species show a spiral sculpture only, the above-named being 
all olathrately sculptured. These differ in other details, but the association 
hereafter mention^ does not seem natural. Risaoa suteri Hedley is the 
only Neoxelanic example. This is classed by Suter in Ono&a, but neither 
it nor the other species so classed by Suter, R, foliata Suter, have much 
in common with the type of Onoba, This species, atricUa Montagu, I have 
collec’.ted in Devonshire, England, and it accurately agrees conchologicaliy 
with the shells named by Webster R. candidissima and R, camoaa. The 
confusion present in Suter's arrangement can be gauged from the fact that 
the former is placed in the genus RisBoa under the subgenus Alvania, whilst 
the latter appears in the genus Rissoina under the subgenus MoerchiMa. 
Yet both are typically Onoba, not like the species Onoba glotneroBa Hedley, 
somewhat atypical. Ceratia is invalidated by the prior Ceraiiatt, 

Otherwise the shells so classed by Suter agree fairly well. The group 
is well represented, and might be regarded as a subgenus of Onoha, and 
would include most of the species placed by Hedley in Onoba. 

Cingula is utili/.ed for a series of species which may not be congeneric, 
but they certainly differ genetically from the t 3 rpe of Cingula, a shell I 
collected numerously in Devonshire, England. Hedley has classed these 
in Afnj)hithala7ntLB, but hie association of species differs from mine. 

Setia cannot be resorted to for the featureless ” Rissoids, as it is 
preoccupied. It has been subdivided many times by European mala- 
cologists, and 1 will discuss the names hereafter. 

AmjihithalamuB is a name I have a great dislike to, as it was given to a 
North American species, and the austral species so called have an austral 
name already available. 

Anabathron was proposed for an Australian species, and the group is 
confined to austral seas, as hereafter observed. 

Haurakia gen.' nov. 

This genus-name is provided for the species agreeing with Riasoa hamil’- 
toni, which I name as type. 1 introduce this genus with some diffidence, 
as the species is conchologicaliy quite close to T^rboetta Gray. The mouth 
of the type species of that genus disagrees, and it runs into quite a different 
form, named Zippara, which again varies, and has been generically named 
RuBostomia, The variations that more strongly recall the austral group 
have been named Apicularia and Pusillina, both by Honterosato, whilst 
Sabanaea was used by Monterosato for another, to me ondistinguishable, 
group. 

Apicularia and PuftiUina agree very closely, as far as conchologjical 
characters go, with Haurakia, but as they appear rather obvious derivatives 
of Turboellk, which differs very appreciably from the Neozelanic forms, 1 
would reject both. 

Merelina gen. nov. 

1 propose this name for the shells grouped around RisBoa oheilostoma 
Ten.-Woods, which I name as type. 

The New Zealand specimens available differ at sight from Sydney sheila 
BO named, and I have found species of this genus to be fairly constant in 
their characters. The genus extends to Lifu as Alvania piainna Melvill 
and Standen, which 1 collected commonly at the Kermadeos, and is un- 
doubtedly congeneric. 

KH — ^Trani 
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I doubtfully locate here Webster’s R. pingm, as the “ glossy ” proto- 
oonoh indicates it as a member of another group ; but it is almost impossible 
to genorically place any Rissoid without study of actual specimens. 

1 would reject Alvania without much consideration, and Alvinia super- 
ficially recalls this group, but the texture difierentiates this form easily. 
I would draw attention to a paper by Bartwili in the Proc. IJ.8. Nat. Mus., 
vol. xli, p, 333 et seq.y 1911, on the west American species of Alvania. 
No authority is given for the generic name, nor is there any synonymy 
collated, nor are comparisons given with any extra-limital forms even as 
regards generic affinity, yet species with smooth nuclear whorls, punctured 
(papillose) nuclear whorls, and spirally lirate nuclear whorls are lumped 
together, whilst the shells show spiral sculpture only or clathrate or both, 
with varicosed mouths or simple, oval or pear-shaped. 

Alvania cosmia Bartsch, p. 352, pi. 31, fig. 4 ; Alvanm halia, id., p. 354, 
pi. 31, fig. 5 ; and Alvania aequiacidpta Keep, p. 358, pi. 32, fig. 7, seem to 
agree exactly from figures and descriptions with members of Merdina 
as here proposed, which, as far as Australasian waters are concerned, is a 
distinct well-marked group. 

Subonoba gen. nov. 

The species Huter classed under Ceratia are here so named, and 1 select 
Riseoa fumaia as type. In addition to the three species included by Suter, 
other species are known to me from New Zealand. In general appearance 
these differ from Onoba, and they always entirely lack longitudinal ribs. 
The British species of Onoba sometimes show these very obscurely, but 
even then they are quickly recognizable. 

Probably the shdls classed by Hedley in Onoba — viz., Onoba bansiatai 
(Zool. Res. Pish. Exp, “Endeavour,” pt. i, p. 108, pi. xix, fig. 25, 1911) and 
Onoba glont^rosa (Proc, Linn. Soc. N.S.W., voL. xxxii, p. 495, pi. xvii, fig. 23, 
1907) — together with Watson’s Rissoa {Onoba) mercurialis (Chall. Rep. Zool., 
vol. XV, p. 600, pi. xlv, fig. 12, 1886) could be here placed, as, though the 
two former do not fairly agree in general shape and mouth characters, they 
disagree much more with typical Onoba. 

Lironoba gen. nov. 

I designate as type of this new group Rmoa stUeri Hedley. These 
heavily lirately sculptured forms seem to be unknown in European seas, 
as I have noted nothing that much recalled this species. 

When Hedley (Proc. Linn. Soc. N.8.W., vol. xxxiii, p. 469, 1908) 
described Risaoa imbrex (pi. x, fig. 33) he wrote, “ This species is related 
to a small group of spirally ribbed shells — R. teniaoni Tate, R. layardi 
Petterd, R. agnewi Ten. -Woods, and R. uniliraia Ten.- Woods — among which 
it stands nearest to the last.” Since then he has added Risaoa lochjeri 
(Zool. Res. Pish. Exp. “Endeavour,” pt. i, p. 103, pi. xviii, fig. 22, 1911) 
and Alvania praelomatilia (Rec. Austr. Mus., vol. viii, p. 139, pi. xli, fig. 16, 
1912), and this series may be temporarily classed, for the sake of convenience, 
togetW under, the genus-name Lironoba. 1 write “temporarily,” as 
some recall other genera, and further study may necessitate their trans- 
position. 

Risaoa wdaonenaia Gatlifi and Gabriel, Proc. Roy. Soc. Viet., vol. xxv, 
n.s., p. 68, pi. viii, fig. 4, 1913, also comes into this genus. 
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• Estea gen. nov. 

The shell described by Webster as Rinsoa zosterophila is selected as type 
of this genus, which is as yet quite an austral evolution. When Melvill 
and Standen met with a species from Lifu they were quite puzzled, and 
referred it to Barleeia^ a quite inadequate conclusion. Hedley (Zool. Res. 
Fish. Exp. “ Endeavour,” pt. i, pp. 105-8, 1911) has referred them to Amphi- 
thalamus, but that generic name should be restricted to the species grouped 
around Rissoa 8crobiculat.or Watson and R.jaoksoni Brazier (= hadia Watson). 
These superficially agree with AmphitJialarnus indasm Carpenter, but the 
operculum of that species seems undescribed. Hedley has figured an 
operculum in the mouth of his Scrohti pyramidatun (Mem. Austr. Mus., iv, 
p. 354, fig. 77 in text, 1 903), and this seems to agree with specimens 1 have 
examined ; but T hope to deal fully with the genus Amphithalamus at a 
later date. 1 have many species all clearly showing the “ Scrobs ” feature, 
which never seems to me to merge into such a mouth as that shown by the 
type of Estea. 

The difficulty of classing these is shown by the fact that the genus 
Modulus Monterosato resembles a distorted ^’cro6«“like species, whilst the 
genus Pisinna Monterosato suggests a combination of Scrobs and Estea, 
agreeing exactly with neither. Yet when Sacco discovered a fossil like 
Scrobs he named it Parmsetia P mioscrobsmdes (1. Moll, del Piemonte, pt. xviii, 
p, 32, 1895). 

Then Bartsch (Proc. U.S. Nat. Mus., vol. 41, pp. 289-91, 1911) de- 
scribed west American species of Modulus, after having dealt with the 
species of Amphithalamus (id., pp. 263 65), and thereto assigned shells 
whose figures recall such as were assigned by Tate and May to Rissopsis 
and He^ey to Epigrus. The species Tate and May put under Nod^dus 
Hedley has referr^ to AmphUhalamm, 

When Hedley transferred Rissoa bicolor Pettord to AmpkUhalamus 
(Zool. Res. Fish. Exp. “ Endeavour,” pt. i, p. 106, 1911) he noted, “ This 
seems synonymous with R. annuUUa Hutton (N.Z. Journ. Sci., ii, July, 
1884, p. 173 ; Proc. Mai. Soc., iii, 1898, p. 3) from New Zealand, over which 
it has priority.” 1 do not understand how this erroneous statement was 
made, as Webster showed that at the second reference a very distinct 
species was described, and that Hutton’s R. annalata was only a form of 
Huttbn’s R. olivacea, the type of Hutton’s genus Dardania. The second 
species he named R. zosterophila (Trans. N.Z. Inst., vol. xxxvii, 1904, p. 277, 
pi. ix, fig. 5 (1905) ). and this is the type of my Estea, Rissoa bicolor Petterd 
I refer to the same genus, but specimens (practically paratypes) of this 
species in the British Museum agreeing with figures by Tate and May, as 
quoted by Hedley and more recently figured by Gatliff and Gabriel (Proc. 
Roy. Soc. Viet., vol. xxv, n.s., pi. viii, figs. 5, 6, 1913), are abundantly 
distinct from Webster’s species. 

T should consider that Hedley and May’s Rissoa oolumnaria (Rec. Austr. 
Mus., vol. vii, p. 1 17, pi. xxii, fig. 9, 1908) showed every character of Estea 
clearly both in figure and description : “ Aperture perpendicular, circular, 
peristome reflected all round.” 

Webster figured the operculum of R. zosterophila, and this disagrees 
with that of Scrobs pyramidalus Hedley aforementioned. 

T suggest the inclusion under Estea of all the species Suter placed in 
the subgenus Cingula, with which they have very little in common. 

1 have more New Zealand species of Estea, and also species from Lord 
Howe and Norfolk Islands, where AmphUhalamus also occurs, but I only 
procured examples of the latter genus from the Kermadec Islands. 
ia» 
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Notosetia gen. nov. 

This is provided for the “ Setia ” of Suter, and 1 name as type Barleeia 
neozdanica Suter. I consider it a heterogeneous assemblage, but consider 
it wiser to provide quite a new name than encuml)er Neozelanic litera- 
ture with another unnecessary extra-limital innovation. I have studied 
the European “ Setia," and could easily match some of the shells with 
Neozelanic forms, but as each European species has one or more generic 
names it would be difficult to fix a limit, and some of the Neozelanic forms 
differ widely. Further, the particular forms that conchologically agree 
are known, in the few cases that animal or opercular features have been 
studied, to disagree. The “ Gordian solution ” I therefore favour, and 
solicit criticism. In a like case Thiele referred such things to “ fltssoa,” 
and upon my remonstrance urged, “ I know quite well they are not Rinttoa, 
but 1 don’t know what they are.'’ 

Nozeba gen. nov. 

1 recorded as Recent the species Riseoa enuiry inala Hutton, previously 
known only in the fossil state. J now provide for this species the above 
genus-name, and fix it as tyyje. A second specieji is Rissoina eouUhardi 
Webster. These two species are classed by Suter in Rissoina under the 
section Zebina H. and A. Adams. 

The species of Zebina differ genetically from those of Risaoina, which- 
ever subgenus of the latter is compared. I collected a species of the true 
Zebina at the Kermadecs, and was at once struck by its peculiar Eulimoid 
aspect, and found later that some of the species had been described under 
the genus-name Eulinia. 

A recent consideration of the varied forms classed under Risaoina showed 
no other species easily compared with the two above named. 

Dardanula gen. nov. 

1 propose this name to replace Dardania Hutton, 1882, which is pre- 
occupied by Dardania Stal. Suter has dismissed this as a synonym of 
Eatoniella Dali, which he has ranked as a subgenus of Risaoina. The re- 
ference to Risaoina simply because the operculum shows an internal clavi- 
form nucleus is a degradation of conchological characters, as the association 
of shells by means of operculum alone would lead to chaos. If the oper- 
culum of Dardanula be compared with that of Risaoina it will be seen to 
differ widely, whilst from shell characters the two would never be ranged 
together. Thiele has shown that the genus EatonieUa has been utilized to 
cover diverse elements, examination of the animal showing different generic 
types to be thereunder confused. The operculum of Dardanula differs at 
sight from that of EatonidUi, so that generic distinction must be allowed. 

Anabathron foUatum (Suter, 1908). [P. 204.] 

When this species was described by Suter he placed it in the genus 
Riasoa, while he referred another shdl to Anabathron, describing it as 
A, gradatum, I cannot exactly place the latter species, but it is certainly 
not referable to Anabathron, whilst the former just as decidedly is. 

The genus Anabathron is well defined, and seems to be as yet only known 
from east Australian and Neozelanic waters. The species comprising the 
genus at present are : Anabathron oontabtdatun^ Frauenfeid, New South 
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Wales; A. contortnm Hedley, 1907, Queensland; A. ascensum Hedley, 1907, 
Queensland; A. foliaUnn (Suter, 1908), New Zealand; A. jHigodiformis 
Sowerby, 1914, New (Caledonia. 1 have a sixth species, from Lord Howe 
Island, at present imdcsrribed. 

Estea roseola nom. nov. [P. 209.] 

This is proposed for tlie Rissoa rosea Hutton, 1873, which is invalidated 
by Rissoa rosea Deshayes, tie Reunion Moll., p. 61, pi. vii, fig. 29, 1862. 
The reference to the genus EstM is tentative, as the specimens before 
me, identified from their coloration as Hutton’s species, incline rather to 
Aniphiihalamus, and might be better grouped there. I suggest that more 
than one species is classed under Rissoa rosea Hutton througli the prejudice 
of the coloration. 

Notosetia subflavescens nom. nov. [P. 212.] 

Suter’s selection of Rissoa atomus in 1908 was invalid, as Smith had 
previously proposed the same name (Proc.. Zool. Soc. (Lond.) ) for a 8t. 
Helena shell. I rename Suter’s species as above, but the generic location 
must be considered a tentative one. 

Rissoina chathamensis (Hutton, 1873). [P. 220.] 

This name must be used for the species commonly known as /?. rugtdosa 
(Hutton, 1873). Both names were introduced in the same place, but the 
one I select has five pages precedence, and therefore demands recognition. 
Suter suggests that it is scarcely distinct from some Australian species, but 
says that ho has not tiie series available to settle the question. 

Suter has admitted Rissoina hanleyi Schwartz, 1860, and, though he writes 
the specimens are “ undoubtedly ” this species, the determination 4 nay be 
queried. No other extra-limi tal species of Rissoina is recorded from New 
Zealand, and the Philippines are a long way off. R. hanl>eyi does not appeal’ 
(at present) to be a common shell in intermediate localities. 

My arrangement of the New Zealand Rissoidae would then be expressed 
thus : — 

Genus Haurakia nov. 

Haiirakia hamiUoni (Suter, 1898). 

— kuttoni (Suter, 1898). 
exserta (Suter, 190rt). 

Genus Mekelina nov. 

Merelina cheilostoma Ten. -Woods, 1877. S3monyms : Rissoa plidaia 
Hutton, 1873, not Deshayes, 1838 ; R, cheUosUma var. lyalliana 
Suter, 1898. 

(?) ping^ie Webster, 1906. 

Genus Ontoba H. and A. Adams, 1852. Onoha H. and A. Adams, Ann. 
Mag. Nat. Hist., 2nd ser., vol. x, p. 368, Nov. 1, 1852. Type : 
0. striata (Montagu). 

Onoha candidissinui Webster, 1905. 

carnoaa Webster, 1905. 

Genus Subonoba nov. 

Suhoncha foveauxiana (Suter, 1898). 

fumata (Suter, 1898). 

inscidpta (Murdoch, 1905). 
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GenuB Likonoba nov. 

Lironoha (Hedley, 1904). 

GenuB Anabathron Prauenfeld, 1867. 

Anahathrmi foUat.urn (Suter, 1908). 

Genus Estea nov, 

Estea incfidata (Frauenfeld, 1867). 

lampra (Suter, 1908). 

roseola nov. 

roseociticta (Suter, 1908). 

svhfusca (Hutton, 1873). 

var. niicTwierm (Suter, 1898). 

zosterophila (Webster, 1905). 

var. mirtor (Suter, 1898). 

impressa (Hutton, 1885). 

rufoapioata (Suter, 1908). 

Genus Notobetia nov. 

Notosetia subflave^cens nov. Synonym : Rissoa atonms Suter, 1908, 
not Smith. 

infecta (Suter, 1908). 

leptalea (Murdoch, 1905). 

lubrica (Suter, 1898). 

— micam (Webster, 1^5). 

tnicrosiriata (Murdoch, 1905). 

neozelanica (Suter, 1898). 

porceUaiia (Suter, 1908). 

stewartimm (Suter, 1908). 

tieremnda (Suter, 1908). 

— — vidgaris (Webster, 1905). 

? gradcUnni (Suter, 1908). 

Genus Amphithalamus Carpenter, 1865. 

Ajnphithulamns hedleyi (Suter, 1908). 

Genus Rissoina D’Orbigny, 1840. 

Rissoim banleyi Schwartz, 1860. 

rvfolactea Suter, 1908. 

cJiathanmms (Hutton, 1873). Synonym : Rissoa rugvXosa 

Hutton, 1873. 

z(mata Suter, 1909. 

Genus Nozeba nov. 

Nozeba couUkirdi (Webster, 1908). 

etnargivata (Hutton, 1886). 

Genus Dardanula nov. Synonym : Da/rdania Hutton, Trans. N.Z. 
Inst., vol. xiv, p. 147 (1882), (not Dardania Stal). 

Dardanula cMUofii (Suter, 1909). 

cuvierlana (Suter, 1908). 

Jtiscozona (Suter, 1908). 

linibaia (Hutton, 1883). 

olimoea (Hutton, 1882). 

; — var. annulata (Hutton, 1884). 

var. lutea (Suter, 19(^). 

Probably we do not know even a quarter of the number of species of the 
family Rissoidae existing in Neozelanic waters. Many of the species seem 
to be local on the littoral, and very little dredging has yet been done. A 
day’s seaweed-washing at almost any point would give a new species, whilst 
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Hhell'Sand would easily add others at the same plac^o, sueh inhabiting the 
sublitt^oral zone. It is, however, more than probable that when the animals 
are examined many will be found to belong to other families, and it is im- 
perative that the, present association be only recognized as a temporary 
one. 

Omalogyra bicarinata (Suter, 1908). [P. 229.] 

I have before me specimens which agree in detail with Suter's description 
and figure. They cannot be roforrc(l to Omdogyra, as the “ peristome 
continuous " is (juite antagonistic to that g(unis. 1 have many times 
studied them, and they do not carry adult features in my eyes. My series 
does not exact!}’ prove, but T myself am of the opinion, that t hey represent 
the first stage in the growth c»f Turbo smnrnyihfs ( Marty n, 1784). The 
careful search for young microscopic forms at any !o(*ality would well repay 
the student, and such a ]iuzzle as the present one would be quickly solved. 
The shells can be (compared with the juveniles of Avynrin, which Hutor 
described as spe(nes of JAotia (ante). 1 have cxamin(^d, as well as tlje Kuro- 
poan and Neozelanic. species of Otmlogyrn, species from Sydne}', New Soutli 
Wales, Lord Howe Island, and Norfolk Island, and the}’ are all easily 
rec.ognizabh'. 

Gejius Cerithiella (Verrill, 1882). [P. 249.] 

In the Proc. Mai. Soc. (Lond.), vol. ix, p. 260, 1911, 1 discussed the 
rejcc.tiou of this name by (kissmann, and the j)r(q>oRition of the new name 
Newtoniella. According t(» the nomenclatural laws now in force*, CorithieUa 
is the valid name for this genus, and must be, used. Thiele, apparently 
independently, has also investigat^ed the, matter, and has endorsed my 
comdusion. Morris and Lycett introduced Ceritella, and this name does not 
elaslj with Cerithiella^ which was proposed by Verrill in the Trans. Conn. 
Acad., vol. V, p. 522, 1882. Mr. Edgar A. Smith, I.S.O.. recently working 
upon Antarctic sliclls, has considered the matter, and also confinned my 
results. 

The only Neozelanic species seems referable to the genus as defined 
by Harris and quoted by Suter, but disagrees somewhat with the type. 

Setla tcrebelloides (Hutton, 1873). [P. 253.] 

Suter used CerUhimn terehelUndee Mart-ens, Crit. List, 1873, p. 26, as the 
basis of his Seila ten^lloides, rejecting Cerilkium cinctiiui Hutton of even 
date, writing, Hutton’s name has priority by one month, but the de- 
scription is quite inadequate, and he himself adopted the name bestowed 
on the species by von Martens.” Hutton, however, published Martens' 
name at the same time as bis own — viz., in the Cat. Mar. Moll. N'.Z., 
p. 107, 1873- 80 that Hutton’s C. dwAum, p. 27, has only page, not time, 
priority. This is quite sufficient to legalize Hutton’s name ; hut we are 
relieved from making any alteration, as Hutton’s name-selection was an- 
ticipated by Brugiiierc (Tabl. Ency. Meth. Vers., pt. 2, p. 493, 1792). 

The original reference, however, must be quoted : Cerithiinn (Bittium) 
terebelloidett Hutton, Cat. Mar. Moll. N.Z., p. 107, 1873. 

Calyptraea tenuis (Gray, 1867). [P. 284.] 

Mr. E. A. Smith has shown that Calyptraea scutum Lesson is indetermin- 
able, and that the correct name for the Neozelanic shell is C. tenuis Gray, 
Proc. Linn. 8oc., 1867, p. 735. 
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Calyptraea noTaeaelandiae (Lesson, 1680). [P. 285.] * 

Suter has rejected this name in favour of the later one given by Quoy 
and Gaimard because the latter figured their species. This is not a valid 
reason, and, as Lesson’s description is recognizable, his prior name must 
be conserved, as Sutor himself had concluded only a very few years before 
(Trans. N.Z. Inst., vol. xxxviii, p. 320). 

Crepidula costata Sowerby, 1824. [P. 287.] 

When rejecting C, aculeaia (Gmelin), Suter remarked, Sow^erby's species 
was first figured (1824), and his specific name has to be adopted.” This 
statement is due to ignorance of the facts, as when Gmelin named his species 
he quoted no fewer than five figures in support as having appeared prior to 
1791. However, Sowerby’s name should be retained, as Patella aouleata 
Gmelin has been shown by Mr. E. A. Smith to be a different species. 

Polinices vitreus (Hutton, 1873). [P. 290.] 

If the identity of Hutton’s Natica nitrea and Watson's N. amphiaUi 
be admitted, Hutton’s name must be used. It is apparently rejected on 
account of the lack of figure, which is no valid reason. Watson himself 
repudiated the identity until shells were compared, and T do not know 
whether this has yet been done. 

Trichotropis inornata (Hutton, 1873). [P. 296.J 

Suter has rejected this name in favour of Sowerby’s later T. olathraia, 
aa this was figured and Hutton’s species was not. Hutton’s species has 
always been recognized, and Suter ’s alteration seems here to create quite 
unnecessaiy' confusion, as hitherto no question of the availability of 
Hutton’s name had arisen to the New Zealand student. Suter has given 
as habitat, Throughout New Zealand, in deep wAter.” 1 have found 
this species living also between tide-marks on Otago Peninsula. 

I would agree with Suter that this species seems much nearer Tricho- 
tropis than Lippistes, and all the Australian forms are really better placed 
in the latter than the former genus. 

Fam. Cymatiidae Iredale. [P. 862.] 

I have recently advocated the recognition of this family-name, as Dali’s 
name Septidae I proved to be invalid. The reasons for the alteration can 
be here summarized : Dali and Simpson (Bull. IJ.8. Pish. Commission, 
vol. XX, pt. i, p. 416, 1900) brought into use for the shells congeneric with 
Murex tritonis Linn^^ the name Septa of Perry, 1811. This was done as 
Tfitoniumy commonly in use, w'as invalid. Dali then contributed an in- 
valuable account, entitled “ An Historical and Systematic Review of the 
Frog Shells and Tritons ” (Smithson Miscell. Coll., vol. xlvii, pp. 114 et 
seq., 1904). As this is not generally available to the Neozelanic student, 
I give a synopsis, so that my remarks can be followed : — 

Fam. SEprrDAK Dali. 

(^nus Trachytriion Meek. 

Personella Conrad. 

RaneUina Conrad. 

Austrotriton Cossmann, 1903. 
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Fam. Septidab — continued. 

Gtenus Gyrineum Link, 1807. 

Eugyrina Dali, nov. 

Argohnccimum Morch, 1852. 

SubgenuB Paralagena Dali, nov. 

FmitrUon CoBsmann, 1903. 

Prwne D. and A. Adams, 1858. 

Distortrix Link, 1807. 

CynuUium Bolten, 1798. 

•Submenus OynuUi\m> b. Btr. 

Cy)miium 8. str. 

Lampusia Schumacher, 1817. 

Ramdaria Schumacher, 1817. 

Tritonocauda Dali, nov. 

Gntturnium Morch, 1852. 

Turrilriton Dali, nov. 

Tritoniscjt^i Dali, nov. 

Cabestana Bolten, 1798. 

Submenus Monoplex Perry, 1811. 

Linatella Gray, 1853. 

Genus Septa Perry, 1811. 

This was certainly an advance on Oossmann's treatment of the previous 
year in the Essai Pal6oconch. comp., vol. v, which was marred throughout 
by a disregard of the nomenclatural laws commonly observed. Kesteven 
had also attempted to show that all the species constituted a single genua 
(Proc. Linn. Soc. N.S.W., vol. 27, pp. 443-83, 1902); but his effort was 
prejudiced by lack of material, and consequent inability to fix relationships 
from figures alone. I have already indicated that this group calls for a 
competent monographer, as Dali’s review was of a skeleW nature^ and it 
is difficult to reconcile ‘the shells with the preceding synopsis. Cossmann 
(Essai Pal^oconch. comp., vol, vii, p. 232 et seq., 1906) criticized Dali’s 
classification, but his nomenclature does not agree with the facts, and his 
rejection of the Boltenian and Linkian genera obviates much discussion of 
his results. 

As type of Septa Perry, 1811, Dali selected Septa ruhicunda Perry 
== nodiferum Lamarck, 1822, and this was accepted, as there was no legal 
objection possible to Dali’s action. Mathews and I have, however, showed 
that Perry, in an earlier work, named “ Arcana ” (“Victorian Naturalist,” 
vol. xxix, 1912, pp. 9-11), had introduced the genus-name Septa in con- 
nection with the species S. scarlatina Pepy == Murex rubecula Linn6, 1768, 
alone. This species is not congeneric with Septa ruhicunda^ so that Dali’s 
usage is invalidated. We observed that Pilsbry had cited Septa Perry, 
1811, as a synonym of Aquillua Montfort, 1810; but as wo now knew Septa 
to have been published on the 1st January, 1810, it should antedate Mont.- 
fort’s name, but that we did not know the date of publication of Montfort’s 
work. I have since discovered that this was reviewed in the Getting. 
Anzieger, as follows : Vol. i, pt. 2, p. 961, 19th June, 1809 ; vol. ii, pt. 2, 
p. 847, 28th May, 1810. The latter date is the one concerned ; hut AquiUua 
Montfort, 1810, is an absolute synonyn of Cabeatana Bolten, 1798. For 
the TrUonia group, as Septa was unavailable, Dr. Dali (“ Nautilus,” vol. xxvi, 
pp. 68-59, Sept., 1912) suggested the use of Nyctdoohus Gistel, 1848. How- 
ever, upon looking into the matter I noted that this name was not applicable, 
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whilst another one proposed by Gistel— viz., Charonui -was. 1 therefore 
advocated the use of this genus-name (“ Nautilus/' vol. xxvii, p. 55, 1913), 
and also proposed that the family-name should be CyinatHdae, basing this 
upon the oldest generic name in the group, Cymmtmm Bolten, 1798. 

From a criticism of the British Museum material 1 cannot advocate 
the recognition of all of DalFs groups, whilst the nomenclatuie must be 
amended. 

Kesteven had suggested the abolition of all sectional grouping, and 
the reference of all the species to the genus-name Loiorium (= Cymatium), 
indicating that no marked groups were distinguishable. 1 do not agree 
with this statement, as there are certainly well-difierentiated series, and 
Kesteven's connecting-links, in many cases, were due to a misunderstanding 
of the species so considered. I thinJk that a mean between DalFs treatment 
and that of Kesteven would be an advancement ; but much study must 
be given, as there can be no question that the group, from a taxonomic 
point of view, is a difficult one. Nevertheless, the association of such shells 
as Mutex lahiosiis Wood and Mutex tritmiis Linn6 in the same genus seems 
inadequately to represent their relationship. 

For the Neozelanic species I would consider the facts best shown by 
the scheme hereafter given. The British Museum collection has been 
arranged on Dali's plan, and 1 have simply amended it where it seems 
possible; but, as already stated, a competent monographer might alter 
my grouping, though I consider it shows the facts fairly well. 

At the Kermadecs 1 obtained specimens of many species of this family 
and the family Bursidae which do not occur in Neozelanic waters as far 
as is yet known. The recent recognition of “ Cymatium j)atkimonianim 
Perry suggests that sonic of these ma}^ yet be discovered in the extreme 
north of New Zealand. 

My arrangement would read as follows : — 

Fam. CyMatiidae Iredale. 

Genus Charonia Gistel, 1848. 

Chatonia lamias (Linne, 1758). 

ttitmia (Linn6, 1758). 

Genus Cyinatium Bolten,. 1798. 

Subgenus Monoplex Perry, 1811. 

Cymatium patthetwpeum (von Salis, 1793). 

Subgenus Cahestam Bolten, 1798. 

Cymatium e^xaratum (Keeve). 

— spengleti (Perry, 1811). 

Genus AuMtotrUetu. Cossmann, 1903. 

Austtotriion patkinsmia (Perry, 1811). 

Genus Atgobuednum Morch, 1862. 

Atgobuccinum tumidum, Dunker. 

austtalasia (Perry, 1811). 

Charonia lampas (Linn6, 1758). [P, 303.] 

Mr. £. A. Smith, I.S.O., has recently investigated the status of Mutex 
tampers Linne, Syst. Nat., ed. x, p. 748, 1758, from the Mediterranean 
Sea, and has shown (Joum. Conch., 1914) that it refers to the species 
Triton nodifer Lamarck, 1822. This name Suter has synonymized with 
Septa ruhicundii Perry, 1811, which name, on the score of priority, is 
used. But Mr. Smith has also noted that TrUonium opis Bolten, Mus. 
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Bolten., 1798, p. 126, is the Mediterranean! shell, and is also earlier than 
Perry's name. I cannot differentiate Australian, Kermadec, and Neozelanic 
specimens from Mediterranean examples, though I have been prejudiced 
in favour of that course by Hedley’s dec-ision (Biol. Res. “ Endeavour,*' 
vol. ii, 1914, p. 65). In coloration, degree of nodosity, and size, austral 
specimens easily match northern shells, and I conclude variation is due to 
station of life, not locality. At the Kermadecs 1 found many examples 
living below low-tide mark which were all decollate, much eroded, and 
comparatively small ; but specimens washed up from deeper water — pro- 
bably 10 to 16 fathoms — were of much larger size, and quite clean. No 
difference whatever can be seen by me at present between these and northern 
shells. This would agree with Hedley’s experience (loc. cit.), as I would 
regard his var. eitjdia (pp. 66-66) as a deep-water representative of the 
austral shell. The wrinkling on the columella and inner lip is a character 
which differs with age, younger specimens showing heavy wrinkling such 
as is seen in tritonis Linne, but this becomes obscured by a heavy callus 
with age. For Neozelanic. and Australian shells I must therefore recommend 
the usage of Charonia lampas (Linn6, 1758), and this conclusion necessitates 
tlie acceptance of T. saulia^ Reeve as a synonym. 

Cymatium parthenopeum (von Salis, 1793). [P. 305.] 

8uch is the name to be used for Sejda costata (Born, 1778) given by 
Suter. Murex coRtatus Born, 1 778, is preoccupied by Mutex costatus Pennant, 
Brit. Zool., ed. 4, vol. iv, p. 108, 1777. The next recorded synonym is 
Mutex 'parthenapeus von Salis, Keise Neapel., p. 370, 1793. According to 
Watson (Chall. Rep. Zool. vol. xv, p. 391, 1886), the reversion to this 
specific name should be welcomed. Suter has placed the species in the 
genus Septa under the subgenus Lampusm Schumacher, 1817. This is 
obviously an error. It must be classed in the genus Cymatium Bolten, 1798, 
and the subgeneric name is Monoplex Perry, “ Conchology," pi. lii, 1811, 
this species being figured as fig. 3 under the name MonopUx australasiae^ 
which was long ago selected as type of Monoplex, The name MonopUx 
auMtalasiae- should be added to the synonymy of the species. 

Austrotriton parkinsonia (Perry, 1811). [P. 307.] 

AusttatrUon Cossmann, Essai Pal4conch. comp., vol. v, p. 98, 1903, was 
proposed, with type the fossil T. radialis Tate, the species abbotti Ten.- 
Woods and cyphus Tate being noted as congeneric. When Kesteven wrote 
up his study of the genus Lciotum (= Fam. Cymatiidae mihi) (Proc. Linn. 
Soc. N.S.W., 1902), he said (p. 484), “ L, parkinsonianum is the recent 
representative of L. tadiale^ alAoUi, Ac. This group is more distinct than 
any I have studied.” Ten years afterwards (ib., vol. xxxvii, 1912) he 
figured abbotti and pathinaonianum, as well as tartefostris Tate, to show 
the close relationship. 

The Recent species patkinsonia Perry stands quite alone when com- 
pared with other Recent species, so that 1 make use of the generic fossil 
name, basing its use upon Kesteven's studies. 

Triton strangei (A. Adams and Angas, 1864). [P. 808.] 

The reference “ T. strangei Ad. A Ang., P.L.S., 1878, pi. 15, f. 16,” most 
be eliminated from the 8 ynon 3 rmy of 0. apengleri. Pritchard and Qatliff 
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»eem to be the authors of this mistake, as the two species are very distinct, 
and at the place given Smith figured Adams and Angas's type which was 
described in the same journal twelve years previously (p. 35) from Moreton 
Bay, Queensland. 

As a matter of fact, from examination of t 3 rpes, 1 confirmed (Proc.. Mai. 
Soc. (Lend.), vol. ix, p. 73, 1910) Tryon’s reference of Adams and Angas’s 
iq>ecie8 to Murex lahiosiis Wood, Index Tost. Suppl., 1828, p. 15, pi. v, fig. 18. 
I collected specimens at the Kermadecs agreeing accurately with both 
the types named. As far as I know, the species has not yet been found 
in Neozelanic waters, but it probably lives there, and may have been over- 
looked as the juvenile of some other species. 

Triton waterhousei (A. Adams and Angas, 1864). [P. 308.] 

This name is also given by Suter as a synonym of CynuUium apengleri. 
I collected specimens at the Kermadec Islands which I immediately 
differentiated from typical C. spenglert, and these were named C. water- 
hmteei A. Ad. & Ang. for me by Mr. Hedley at Sydney. Mr. C. J. Gabriel, 
of Melbourne, Victoria, show^ me specimens which he contended were 
gradations between C. waterhousei and C. sjtengleri. As my own series 
was small, for this reason I did not record C. unUerhousei from the Ker- 
madec Islands. 

I have since received further specimens, and criticism of these in con- 
junction with the t 3 pe force the conclusion that this species is quite dis- 
tinct from C. spengUsri. Eesteven (Proc. Linn. Soc. N.8.W., 1902, p. 475) 
also concluded that the two species were distinct, and gave what seem 
very good differential characters. T do not think unUerhousei has yet been 
observed in Neozelanic waters. 

Argobuccinum tumidum (Dunker, 1862). [P. 309.] 

Ranella tumida Dunker, Proc. Zool. Soc. (Lond.), 1862, p. 239, Buter 
has included in the synonymy of Argobucctnum argus Gmelin, of which he 
dves as the range '' Tasmania, Australia . . . Cape Colony . . . Chile.” 
The most casual examination of Cape Colony shells, which probably 
Suter has not examined, convinced me of their distinction, the Cape 
being the type locality of argus Gmelin. Hedley (Proc. Linn. Boo. N.S.W., 
vol. xxxviii, p. 297, 1913), after examining the British Museum collection, 
advocated the recognition of the Australia-Neozelanic form as a distinct 
species, a course I emphatically endorse. The name given above is Hedley’s 
selection. 

Argcbuocinufn australasia Perry is also represented in South Africa 
by a distinct species, which I have asked Mr. E. A. Smith, I.S.O., who is 
much interested in South African shells, to describe. It differs at sight 
in the coloration of the outer lip, the '' leucostoma ” having dark red-brown 
teeth 

Philippia (Gray, 1847). [P. 316.] 

As a subgenus of Architectonica Bolten, 1798, this name appears with 
the reference “ Philippia Gray in Philippi Enum. Moll. Siciliae, i, 174 ; 
P.Z.S., 1847, 146. l^pe: Solarium luteum Lam.” Hero again I cannot 
guess who is responsible for such a confusion of facts. 

In the Proc. Zool Soc. (Lond.), 1847, p. 146, Gray has written, 
Philippia Gray, 1840 (Phil. Sicil., i, 174). Solarium luteum Lamk,” 
Reference to Philippi’s work shows that vol. i was published in 1836, not 
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1840 as quoted in Suter’s work, and that at the page given (174) Philippi 
simply described Solarium luteum Lamarck. He there gave observations 
on the animal, stating it was apparently normally Trochine, and had a 
Trochoid operculum. I have already recorded that Philippia does not 
i^)pear in any of Gray’s writings, as far as T could trace, until 1847 (Proc. 
Mai. Roc., vol. X, p. 309, 1913). 

Genus Omalaxis (Deshayes, 1630). [P. 318.] 

Ruter’s matter in connection with this genus-name is copied from Dali. 
As long ago as March, 1911, I had, however, published the results of an 
investigation into the status of this name, and it shows how slow the publi- 
cation of the work must have been when no consideration of that article 
was able to be incorporated by Suter. 1 there showed that the type of 
Omalaxis was not Solarium bifrons Lam., as quoted by Suter, but ^Solanum 
disjunctum Lamarck, oonohologically a different shell. I stated that study 
of growth-stages of shells collected at the Kermadecs had shown such a 
sheU as that described by Murdoch and Suter as Omalaxis amoena to become 
adult as Heliacus, and that this species should be there transferred. I 
have since received many more examples, and hope to give figures later. 
The genus-name Omalaxis must be eliminated. 

Fam. Pyramidellidae Gray. [P. 327.] 

Though not mentioned, it seems obvious that Suter’s classification of 
this famUy is based upon Dali and Bartsch’s monograph. 

In the *^Nautilu8,” vol. xxiv, pp. 52-58, 1910, I made some comments 
on the nomenclatural defects apparent in this monograph, indicating the 
grave danger of the inaccuracies being continually copied by workers who 
were unable, through want of literature, to check their references. I stated 
that I was at that time unable to criticize the arrangement and grouping 
of the species and genera. I have not yet completed my studiei^ but can- 
not recommend the acceptance of Dall and Bartsch’s groups. Suter appears 
to have done so, andlledley did at one time, but only for a very short time. 

Genus Eulimella (Jefibreys, 1847). [P. 329.] 

In my paper quoted 1 showed that the reference given by Dali and 
Bartsch, and copi^ by Suter, was wrong, and that the earliest introduc- 
tion of the genus-name Eulimdla was by Jeffreys in the Ann. Mag. Nat. 
Hist. 

I cannot recognize Eulimella as a subgenus of PyramUdla, the forma- 
tion of the mouth being a clear separative feature, whilst geographically 
the group has a wider range than PyramideUa, 

Genus Symola (A. Adams, 1862). [P. 330.] 

This group also deserves generic recognition, as it is well marked and 
easily defined. Moreover, it is a large group with a great range, and, if 
only for convenience’ sake, would claim usage. 

Genus Odostomia (Fleming, 1813). [P. 333.] 

Suter has here accepted the incongruous association considered a genus 
by Dali and Bartsch. This method of accepting a huge unwieldly group 
with a multitude of sections, many of which seem unnecessary, does not 
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appeal to me. A large number of well-defined groups, considered as genera, 
n^es a much more workable system, and that is all that can be asked 
for at present in connection with these minutiae. As far as I have gone, 
I have found little difficulty in recognizing at sight species of OsciUa, Pyrgu- 
liruiy Miralda, and Odostormllay simply to cite the first names called to mind. 
Such an ultra-conservative worker as Melvill (Proc. Mai. Soc. (Lond.), vol. ix, 
p. 171, 1910) rebelled at Dali and Bartsch’s retrogressive action, and I would 
consider the arrangement given by Melvill a better and more natural one 
than Dali and Bartsch’s. 

On p. 197 Melvill notes that Dali and Bartsch failed to distinguish 
between Turbonilla and Odostomia (sensu lato), a fact 1 had independently 
observed. Again, on p. 194 Melvill points out that Citupdina and OsciUa, 
which Dali and Bartsch confused, were easily separable, another item I 
independently recorded. 

1 have not yet carefully criticized all the Neozelanic forms, but would 
advocate the acceptance of the subgenera quoted by^Suter as of generic 
value. 

For this family the names would then read, — 

Grenus Euumella Jeffreys, 1847. 

EuUmella coena Webster, 1905. 

levilirata Murdoch and Suter, 1906. 

limbata (Suter, 1908). 

Genus Syknola A. Adams, 1862. 

Symola lurida (Suter, 1908). 

pulchra Brazier, 1877. 

tenuiplicata (Murdoch and Suter, 1906). 

Genus Turbonilla Risso, 1826. 

Turbonilla zecdandica (Hutton, 1873). 

Genus Odostomia Fleming, 1813. 

Odostoniia amtangula Suter, 1908. 

bembix Suter, 1908. 

cryptodon Suter, 1908. 

d^eUrata Suter, 1908. 

dolichoatofna Suter, 1908. 

hyphala Watson, 1886. 

faatigiata Suter, 1907. 

inddata Suter, 1906. 

inomata Suter, 1908. 

atygia Suter, 1913. 

murdochi Suter, 1913. 

pudica Suter, 1908. 

takapunaenaia Suter, 1908. 

taumahienaia Suter, 1908. 

veatalia Murdoch, 1906. 

Genus Evalea A. Adams, 1860. 

Evcdea chordata (Suter, 1908). 

impolita (Hutton, 1873). 

Imoinota (Suter, 1908). 

Genus Pyrquuna A. Adams, 1863. 

Pyrgulina rugata (Hutton, 1886). 

Genus Menestho M6ller, 1842. 

Meneatho aabuloaa (Suter, 1908). 



Irkdalb. — Suter^M Manual of the New Zealand Mollueoa/’ 463 


(Tenus Subularia (Monterosato, 1884). [P, 351.] 

I have been unable to appreciate the Hubjection of the species commonly 
called Leiostraca to Eulima. I have already pointed out that Ldostraca is 
quite untenable, and tliat it must he displaced by Subularia. In the same 
place (Proc. Zool. Sor. (Lond.), 1914, p. 673) 1 noted that Eulima, 1826, 
was antedated by Melanella, 1822, and it was only by the acceptance of 
the f^eneric separation of t/he '' humpbacked " species under Melandla that 
Eulima could be preserved as commonly used. The worker who would 
lump Subularia with Eulima must needs use Melanella for the association, 
as the latter two are much more closely related than the former two. 
1 would, at present, deny a very close relationship between the species of 
Subularia and those of Eulima. I have many species and forms of both 
under consideration at the present time. 

Fam. Turbinellidae Soworby, and Genus Megalatractus P. Fischer, 1884. 

[P. 356.] 

These names and the matter relating thereto must be dismissed from 
the New Zealand molluscan fauna. They were introduced in order that 
Siphonalia maxima Tryon should be there placed, as, according to the 
investigations of Kcstcvcn (Mem. Austr. Mus., iv, pp. 419 -50, 1904), this 
species was congeneric with MegalairactuH aruanus (Linnc). Kosteven 
was unacquainted with the anatomy of the Neozelanic shells attributed to 
“ Siphmalia,'^ and consequently no comparisons were made in that direction. 
Minimizing the differences and magnifying the resemblances observed in 
tlie animals of the two species he examined, Kesteven concluded that they 
were congeneric. Prom a criticism of his work it becomes obvious that 
Kesteven confused group characters of a much higher value, and that 
the differences noted were of generic value. The natural sequence of 
accepting Kesteven’s results would be the transference of all the Neozelanic 
“ Siphonalia ” to the genus Megalatracttis. If the figures given by Kesteven 
of the operculum and radula of Siphonalia maxima be contrasted with those 
given by Hutton (Trans. N.Z. Inst., vol. xv, p. 119, pi. xiii, fig. P) for 
“ dilatata (Quoy and Gaimard), they will be seen to agree in the very 
details wherein they differ from Kesteven’s own figures of the same items 
of Af. aruanus (Linn6). Kesteven also argued that the protoconchs 
of S. maxima Tryon and M, aruanus (Linn6) were essentially similar. 
I entirely disagree with this conclusion, and would consider they showed 
radical differences. Here again the protoconchs of S. dilatata (Q. & G.) 
and S. tnandarina (Duclos) are in absolute agreement with those of 
8. maxima Tryon. It will also be noted that Kesteven made no com- 
parisons with true Siphonalia, and, consequently, whatever his results, 
they were prejudiced through overlooking this important item. The results 
were : S. maxima Tryon, 8. mandarina (Duclos), and 8. dilatata (Q. & G.) 
were much more closely related to each other than to M. aruanus (Linn6), 
and were not congeneric. If it were admitted that these were congeneric, 
then Kesteven had not shown any reason for their transference from 
Siphonalia. I had got so far in 1907, and was hoping I might find 
Af. aruanus at the Kermadec Islands, but I did not do so. 

Upon further investigation at the British Museum I found that Siphon- 
alia was introduced for a series of Japanese shells which were quite unlike 
those referred to this genus-name by Neozelanic and Australian students. 
The further discussion will be carried on under the name Veroondla, which 
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muBt displace SiphonaUa on p. 368. Here only must be noted that Megala- 
tractUH as a member of the family Turhinellidae is not a constituent of the 
Neozelanic fauna. 

Genus Taron (Hutton, 1883). [P. 368.] 

It was quite unnecessary to reduce Hutton’s generic name to a synonym 
of Latirus, and thus also dispose of Hutton’s specific name as invalid. 
Taron dubius Hutton, 1883, should be resumed for the species Suter in- 
cludes as Latirus huttoni. Even if the relationship of the species with 
Latirus be admitted, the shell is sufficiently characterized for the genus 
Taron to stand on its own merits. In the British Museum it has two 
different locations, but neither approach Latirua, though as that genus is 
now shown it is obviously polyphyletic, and segregation is demanded, not 
the additional congregation of distinctive forms. 

Beference to Mr. E. A. Smith, I.S.O., conffrmed my conclusion, and he 
stated he could see little or no relationship with Latirus^ and Melvill’s 
generic groups are noteworthy for their polymorphic aggregations and are 
not natural. 


Mitra carbonaria (Swainson, 1822). [P. 361.] 

Hedley (Proc. Linn. Soc. N.8.W., vol. xxxviii, p. 312, 1913) has added 
“ Mitra hadia Reeve, Conch. Icon., ii, f. 167. Hab. ? M.C.,'^ from examina- 
tion of the type, to the synonymy of this species. Suter’s remarks as to 
the occurrence of this species in New Zealand read, “ Only worn and empty 
shells have hitherto b^n found. The type is from Port Jackson, New 
South Wales.” The specimens I obtained at the Eermadecs were in the 
same condition, but they fairly well agree with specimens I collected at 
Port Jackson. I, however, note that, preserved in the British Museum, 
there are some shells named ” Mitra rutila A. Ad., New Zealand.” It is 
quite probable that this locality is wrong, but these shells have a superfioial 
resemblance to MUra carbonaria Swainson. 

Genus Verconella Iredale. [P. 368.] 

SiphonaUa is admitted by Suter, three subgenera being recognised — 
SiphonaUa s. str., Penion, and Austrofusus. The t 3 qpical Japanese species 
have no close relationship with the Neozelanic species so called, and the 
ffenus-name SiphonaUa must be dropped from the Neozelanic list. The 
former recall Cominellay next to which they are placed in the British 
Museum, whilst the Neozelanic shells are not associated with them, but 
placed next to Fusub (sensu lato). I advocated in the Proc. Mai. Soc. 
(Lond.), vol. X, p. 223, 1912, the rejection of SiphonaUa and the acceptance 
of Penion for the Austro-Neozelanic group, there also stating that SiphonaUa 
maaima Tryon must accompany S. dilakUa (Quoy and Gaimard), and be 
removed from the genus Megdlatractus, where Eesteven had placed it 
through ignorance of the essential differential features of the animals. 

H^ley (Biol, Res. ” Endeavour,” vol. ii, pt. 2, p. 73, 1914) has endorsed 
my suggestion, recording Penion imximua (Tryon) and P. ioaitei (Hedley). 
Previoudy Dr. Verco (Trans. Roy. Soc., South Austr., vol. xxxvi, p. 221, 
1912 (1913) ) had lumped SiphonaUa maaima Tryon with S. dilatata ** (^oy 
and Gaimard.” This confirms my conclusion of the very close alliance 
of these two, as I considered them only congeneric, while Dr. Verco has 
reduced this grade by making them conspeciiic. 
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T have since observed that Penion Fischer is invalid, as Philippi had 
previously used it, and therefore introduced (Proc. Mai. Soc. (Lond.), vol. xi, 
p. 176, 1914) VerconeUa, with Fusm dUatatus Quoy and Gaimard as type. 
Amtrofmus Kobelt cannot be used, as the tyjie of that section is quite 
another style of shell. It looks similar to imndarina (Duolos), but 

examination of the shells sliows them to differ considerably, and the re- 
semblance to be similar. I (cannot, however, separate “ S.** inandarina 
Duclos subpeneric^ally from S. diltUata (Q. & 0.) : they agree in every 
essential detail t»o me. Martyn’s Btwcinutn nodoanm is, however, a very 
different type of shell, and it may later prove generically distinct ; in the 
meanwliile I propose the subgenus-name Afthocola for it alone. 

My reading of the genus would be,— 

iTienus Veroonella Tredale, 1014. Verconella Iredale, Proc. Mai. Soc. 
(Lond.), vol. xi, p. 175, 1914. Type: Fusus dUatatus Quoy and 
Gaimard. Synonym : Penion Fischer, Man. de Conch., p. 626, 1884 
(not Penium Phillippi, Verb, z, I. Ges. Wien. vol. xv, p. 741, 1866). 

Subgenus Verconella s. str. 

Vercondla dilatata (Quoy and Gaimard, 1883). 

maxima (Tryon, 1^1). 

- - mandarirta^ (Duclos, 1831). 

valedicta (Watson, 1886). 

oaudata (Quoy and Gaimard, 1833). 

Subgenus Aethocola nov. 

Vercondla nodosa (Martyn, 1784). 

Cominella ebumea (Reeve). [P. 388. J 

This name, according to Suter’s synonymy, must displace ComineUa 
coatata (Quoy and Gaimard), as the basis of that name is Bucdnum codalum, 
which is invalidated by the prior usage of Linn4 (Syst. Nat., ed. -x, p. 738, 
1768). 

Cominella quoyana (A. Adams, 1855). [P. 384.] 

Kobelt proposed Cominella hutUmi for the species so named, as there 
was a Bucoinum quoyi Kiener which comes into the same genus, ComineOa. 
It has been continually used, but, according to the nomenclatural laws 
now adhered to, A. Adams’s name must be reverted to. 

Cominella adspersa (Brugui^re, 1789). [P. 385.] 

Martyn’s Buodnum macukUum is invalidated by Linn^’s prior use (Syst. 
Nat., ed. x, 1768, p. 741). Brugui^re’s name comes next, and claims usage. 

Fam. Fusidae Iredale. [P. 392.] 

I propose this name to replace Dali’s family Coluhrariidae, basing the 
name upon the oldest genus-name in the family. The following account 
will clearly show the extreme difficulty and amount of time necessary if 
one attempts to name a shell correctly both generically and specifically. 

When I was investigating the relationships of my genus J canned (Proc. 
Mai. Soc. (Lond.), vol. x, p. 220, 1912) it was necessary to fix the genus 
Pieania. The only member I was familiar with was Pisania reticulata 
A. Adams, and my Jeannea was nothing like that. Under the genus Pieania 
in the British Museum collection rather an incongruous association of shells 
appeared, amongst them being Pisania reticulata. The type of Pisania 
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of H. Bivona-Bernardi (Efiem. Sci. Litt., vol. ii, p. 8, 1832) is P. siriatula 
nov. = B. fnaculosuw Gmel. That shell was as unlike Pisania reticulata 
as it was dissimilar from my Jeannea. It was obvious that Adams’s spocios 
was unhappily located. Mr. C. Hedley was at that time in England, working 
through the Australian shells in the British Museum, so I drew his attention 
to tliis fact. He at once informed me that he had always been dubious of 
the generu* selection, and that to his eyes reticulata suggested Colubraria. 
Upon making comparisons I at once agreed that suc.h would be quite an 
acceptable relationship, and, moreover, noted that Mr. Edgar Smith had 
arranged some Australian shcUs in this genus. Thus Colubraria hednalli 
(Brazier), C, C4)xi (Brazier), and 0. ait^asi (Brazier) are all closely related 
to Pisania reiicuUUa A. Adams, the first-named being very near. My own 
specimens of P. reticulata A. Adams show obsolete varic.es, and the reti- 
culate sculpture is characteristic of Colubraria and foreign to Pisania. 

In the Smith. Misc^ell. Coll., vol. xlvii, 1904, Dali proposed the family 
Colubrariidae to cover a series of shells varied and showing a resemblance 
to Tritons, but differing in being rhachiglossate, not taenioglossate. As a 
subgenus of Colubraria was ranked Cumia Bivona, 1838, with ty })0 Triton 
reticulatus Blainville, and as sections were named Matmlotritmi, Monostiohm, 
Caducifer, and Taeniola, and a subgenus Phrygiornurex. The Australian 
species fall into Cumia, angasi being near reticulatus Blainville. As a 
consequence of this conclusion, PisarUa reticulata must be renamed. How- 
ever, in the Journ. Conch., vol. xi, p. 289 ct seq., 1906, Dali discussed “ The 
Early History of the Generic Name Fusus,"' pointing out that this name 
was first proposed by Helbling in the Abhandl. Privat Bohm, vol. iv, 
pp. 116- 20, 1779, and that four species were included, the last named 
being Mure^ (Fusu^) intertextm Helbling — T. reticulatus Blainville. As 
causing the least confusion, this was selected as t}’pe of Fusus Helbling, 
and this antedateji Cumia and also Colubraria. Dali suggests that these 
two may prove generically separable, and then Colubraria may be preserved 
for the larger shells. This, however, does not much concern us, as the 
shell under question is closely related to Cumia and not Colubraria. The 
specific name reticulata A. Adams cannot, however, be preserved, so that 
I propose the new name Fusus mestayerae for Pisania reticulata A. Adams. 

The other three names 1 noted — bednalH, coxi, and angasi — all of Brazier, 
may need emendation when transferred to Fusus, though I have noted 
that Hedley has ranked the last two, I believe, as synonyms of antiquatus 
Hinds. 

Genus Pollia (Sowerby, 1834). [P. 393.] 

Suter has retained the genus Cantharus Bolten, 1798, for two Neozelanic 
species, citing as a synonym “ Pollia Gray, 1839 (in part).” One of the 
species is placed under Cantharus s. str. ; the other under Tritonidsa Swain- 
son, 1840, treated as a subgenus. It seems certain that Suter was not 
acquainted with 0. tranquebaricus (Gmel.), otherwise he would not have 
separated C. fuscozonatus Suter from 0. colensoi Suter to have placed it 
with that species. Most workers now admit “ Tritonidea ” as a distinct 
genus, and it is quite impossible to admit subgeneric distinction between 
the two Neozelanic species. Both would fall int« “ Tritonidea ” in prefer- 
ence to Cantharus, and I would there place them. The name Tritmidea 
is, however, antedated by Pollm Sowerby, and use of the latter must be 
advocated. I showed (Proc. Mai. Soc. (Lond.), vol. x, p. 221, 1912) that 
PoUia was introduced in Sowerby *s Gen. Rec. Fossil Shells, vol. ii, pi. 237, 
fig. 12, 18M, and that the type (the only speoies) there mentioned was 
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Triton nndoms Lam. Consequently TrUonidm Swainsou was six years 
later, and an absolute synonym. Later (Proc. Mai. Soc. (Lond.), vol. xi, 
p. 177» 1914) I noted that Swainson had recorded this identity, but pre- 
served his own name on account of a prior Polia, But these two names 
are essentially different. Therefore T should dismiss Cnntharns from the 
Neozelanie fauna and replace it by — 

Genus Pollia Sowerhy, 1834. Vollia Sowerb>. Gen. Rec. Fossil Shells, 
vol. ii, pi. 237, fig. 12, 1834.* Type : Bucdnutn nodomm. 
Synonym: Tritonidea Swainson, Treat. Mai., pp. 74, 302, 1840; 
same type. 

Pollia fiiscozonata (Suter, 1908). 

colevsoi (Suter, 1908). 


Alectrion victorianus noni. nov. [P. 397.] 

1 propose this name for Buccinum fascicUum Lamarck, 1822, which is 
antedated by Buccinum fasciatnm O. F. Muller (Vermes, vol. ii, p. 146, 
1774), and also by Bruguicre (Ency. Meth. Vers., vol. i, p. 247, 1789). 
I have not seen Neozelanic specimens^ and therefore note tiiat the name 
is given to the Australian shell. I believe this shell is the badge of the 
Field Naturalists’ (>lub of Victoria, and for this reason have formed the 
above specific name. 

In the Man. Conch., vol. iv, as noted by Suter, this species was placed in 
the subgenus Hitm. That name I will later show to be unapplicable, but 
cannot go into details at present ; the subject is too complex. This species 
does not fall into Alectrion s. str., but, associated with A. ephammiUa Watson, 
would fall into the subgenus which has wrongly borne the name of Hima, 


Alectrion suturalis Lamarck subsp. dunkeri (Suter, 1908). [P. 398.] 

I cannot understand what Suter has done in this case. App^ently he 
has renamed Dunker’s Nasea intermedia, but 1 cannot understand what the 
shells were that he identified with this form. 

At the Kermadecs 1 rarely collected a shell which occurs abundantly 
at Lord Howe Island, at Norfolk Island, and rarely in New South Wales. 
These were recognised by comparison with the t 3 rpes as Naasa apirata 
A. Adams. I recorded this in the Proc. Mai. Soc (Lond.), vol. ix, p. 77, 
1910. Suter’s description and habitat agree with these shdls, save for the 
statements, Usually 3 distant fine brown spiral lines on the spire-whorls, 
6 to 7 on the body-whorl.” “ Outer lip . . . sometimes with 4 to 6 

minute teeth near the base.” Those are characteristics of the glana ” 

f roup, and do not occur in the hundreds of A, apiratua A. Ad. I have 
efore me. Otherwise I should have considered Buter’s name as a synonym. 


Pam. Muricidae Fleming. [P. 399.] 

The nomenclature of the species recognized in this family may be cor- 
rect, but it is certain that the nomination of higher groupings is inexact. • 
Under the genus-name Murex ldnn4 many groups are confused, and the 
characters of each are so well defined that they should be considered as of 
generic value. In the British Museum, an institution famed for its con- 
servatism, this has been accepted, and the species are arranged under many 
genera. It is quite impossible for me at the present time to revise the 
lup, but I would put on record some of the data I have collated, as it 
'era from that shown by Suter. 
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The earliest type-designation of the Linnean Murex 1 have traced is 
that by Montfort, who in the Conch. Syst., vol. ii, p. 619, 1810, designated 
Mitrex trihulus Linn^ as type. 

As subgenus (p. 400) MuricarUha is used, based on MuricarUhm Swain- 
son, Treat. Mai., 1840, p. 296 ; as synonyms being quoted Centronotun 
Swainson, 1835 (not of Schneider, 1801), and PhyUomtus Swainson, 1840. 

On p. 403, as a subgenus, Pteropurpura Jousseauine, 1879, is used : as 
a synonym Pteronotus Swainson, 1840, not of Gray, 1838, being cited. 

The history of the Swainsonian genera is as follows : — In the Zool. Ulus., 
2nd ser., vol. iii, 1832-33, Swainson moved thus : In part 22, in connec- 
tion with plate 100, he subdivided the genus Murex into five subgenera — 
viz., Mutex Auct., HausteUaria Sw., Phyllonotus Sw., Ceivlronolus Sw., and 
Pterynotus Sw. Diagnoses are given, but no species named. The species 
in question, however, is hgured and described as Mutex (Centronotus) eury- 
stomus* In part 24, on pi. 109, is figured and described Mutex (Phyllonotus) 
imperious^ and Mutex pinnatua is named in connection with Pyterynotm, In 
the 27th part Mutex (Pteronotus) pinnatua is figured on pi. 122, earlier 
described in Bligh's Cat. App., p. 17. 

The dates and types of these generic names would read then, — 

GefnttomxAus Swainson, Zool. Ulus., 2nd ser., vol. iii, pi. 100, 1833. Type 
(by monotypy) : Mutex (C.) eurystomus, Sw. 

Phyllonotus, id. ib., pi. 109, 1833. Type (by monotypy) : Murex (P.) 
imperialis Sw. 

Pteronotus, id. ib., pi. 122, 1833. Type (by monotypy) : Mutex pin- 
natus Sw. 

In the Treatise Mai., 1840, Swainson made several alterations, and this 
contradictory efiort has been generally accepted without criticism, due to 
ease of reference. On p. 296 PhyUonotus Sw. is made to include both eury^ 
etomus Sw. and imperudis Sw., whilst the new name Mutioanthus is pro- 
posed, with two species — radix Sw. and mdanoTnathus — though it is stated 
m a footnote, This type was originally called Centronotus ; but as that 
name had been previously given to a genus of fishes, we substitute the 
above."’ If Suter’s synonymy were correct, then PhyUonotus Swainson, 
1833, would replace the subgeneric name MuricarUha Swainson, 1840, on 
p. 400 ; and on p. 403 Pteronotus Swainson, 1833, would become available 
instead of Pteropurpura Jousseaume, 1879, as it is earlier than Pteronotus 
Gray, 1838. As noted, however, above, these groups seem certainly very 
well differentiated, and of full generic value. A careful monographic review 
would probably give many more than I here admit, but there are four 
distinct groups. Fischer admitted seven subgenera covering these same 
four. Adams Bros, had recognized ten, but three of these were generically 
separated from Mutex by Fischer. 

Names not taken intfi consideration by Fischer are now commonly 
recognized, so that his nomination cannot be followed. 

T. Martjm, in 1784, introduced Purpura for a spmies of this family, 
but its first entrance b in connection with a shell (P.foUata) which was later 
made the type of a new genus, Gerastoma Conrad, 1865, which name it must 
dkplaoe. 

Perry’s names Triplex and Hexaptex call for consideration, so that I 
have roughed out these names for future workers. 

Montfort, in Hay, 1810, split up Murex Linn4 as follows : Murex Linn4 ; 
type, M» tfiMus LinnA Ckicoreus nov., pp. 610-11 : type, M. ramosue ; 
Brontes nov., pp. 622-23 ; type, M. hausiSsm, 
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Perry, in June, 1810, independently provided: Triplex: type, T. 
foliains : in December, 1810, Aranea : type, A. gracilis: and in 1811 
Hexaplex : type, H. foliacea : the last-named being noted in June, 1810, 
as a nomen nudum only. 

Of the above nameA, Brotiies and Aranea cannot be legitimately used, as 
both are preoccupied. 

Swainson, as above recorded, seems to have been the next, recognizing 
five subgenera, ignoring previous workers, and therefore introducing five 
new names, thus : Mutex A net., Hamtellaria, Centronatus, Phyllonotus, and 
Pteronotus. The fifth, Pteronotus, seems to have not been previously in- 
dicated, and is a valid group. In 1840 Swainson added as distinct genera 
Muriddea and Vitulim. These are proposed in the Treat. Mai., p. 64, 
where the are named as of the latter, the Murex vitulinus of authors 

and of Muriddea p. 66 Murex magellanicus. On p. 296 Muriddea has 
seven species noted, whilst on p. 297 Vitularia is written. I note this as 
the latter spelling is (commonly used for a distinct group, whilst Muriddea 
was used for a subgenus of Murex by H. and A. Adams, though the type- 
designation of Bwainson himself makes it an absolute synonym of Trophon 
Montfort, 1810. 

The four outstanding genera would seem to bear the following names : — 

Murex Linn^, Syst. Nat., ed. x, p. 746, 1768. Type : Murex triMus 
Linn4. 

Chicoreus Montfort, Conch. Syst., vol. ii, pp. 610-11, 1810. Type: Murex 
ramosus Linn4. 

Pteronotus Swainson, Zool. IHustr., 2nd ser., vol. iii, 1832-^, pi. 122. 
Type : Murex pinruUus Swainson. 

Hexaplex Perry, Conchology, pi. viii, 1811. Type: H. foliacea^ fig. 4 
= dchoreus Gknel. 

As early synonyms of Murex Linn4, may bo noted Aranea Perry, 1810, 
preoccupied ; Brontes Montfort, 1810, preoccupied ; Haustellaria Swainson, 
1833: and Haustelhm H. and A. Adams (ex Klein); and probably many 
more. 

1 do not see any more than subgeneric difference in the group typified 
by Murex haustellum Linn4, though this was separated generioally by Mont- 
fort in 1810, and has been given equal rank ever since with the divisions 
I call genera as above. 

JouBseaume, in the Rev. Mag. ZooL, 3rd set., vol. vii, 1879, p. 314 d seg., 
divided the Purpuridae {=== Miiriddae) into very many genera. I give 
the names here, as they have not been recorded in Waterhouse’s ** Index 
Zoologicus ” until given in No. ii, where they are given as appearing in 
“ Les Naturalistes.” 1883. Jousseaume’s names read as follows 

P. 32 : Purpura Toumefort. Type : hfandaris L. 

Haustellum Klein. Type : haustellum L. 

P. 323 : Tubicauda nov. Type : brevispina L. 

P. 324 : Acupurpura nov. (ex Bayle MS.). Type : tenuispina Lam. 

Siratus nov. "^e : drat Adamson. 

P. 326 : PazieUa nov. Type : pazi Crosse. 

Poirieria nov. : zdandious Q. 4 0. 

Biplex Perry. Type : perca Perry. 

P. 326 : Naquetia nov. Type : triqueter Bom. 

Inermicosta nov. Type : fasdata Sow. 

Muricanthus Swains. T 3 rpe : radix Omel. 
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P. 327 : HomalocarUha Morch. T3rpe : soorpio L. 

Favartm nov. Type : hrmri^rulns Sow. 

P. 328 : Muricidea Swains. Type : hexagmus L. 

Hexaplex Perry. Type : dckoreufi GmeK 

P, 329 : Bassia nov. (ex Bayle MS.). Type : stainforthii Reeve. 

Phyllonotm Swains. T 3 rpe : imperials L. 

P. 330 : Eaphyllon nov. Type : monodon Sow. 

ChicoreiiH Montf. Type : ramoHm L. 

P. 331 : Ocinehrcllus nov. Type : eimjpteron Reeve. 

Tritonalia Flem. Type : erinaceus L. 

Gracillipurpura nov. Type : slrigoms L. 

P. 332 : Lyropurpura nov. (ex Bayle MS ). Type : crasaicostata 
Desh. (foss.). 

Ocinebrina nov. Type : corallimis Sacehi. 

Hanetia nov. Type : haneti Petit. 

P. 333 : Pseudomifrex Monts. T^rpe : hacirtalns Brocclii. 

Heteropurpura nov. (ex Bayle MS.). Type: polymorphuB 
Bron. (foss.). 

VUularia Bw&ins. Type: vitulinnit LAm. 

Orassilabrum nov. Type : crasftilahrum Gray. 

P. 334 : Farreria nov. Type : belcheri Hinds. 

JatoiHi nov. Type : j(Uov Adamson. 

Pteropurpura nov. Type : macropteron Desh. 

Cerasioma Conrad. Type : mUallii Conr. 

P. 335 : PterocMm nov. Type : acanthopterus Lam. 

Marohia nov. Type : davus Kien. 

P. 336 : Pteronotm nov. Type : pinnat^ia Wood. 

Purpurelliis nov. T3rpe : gambiemis Reeve. 

Poropteron nov. Type : uncinarius Lam. 

Then followed a subdivision of Typhis, which does not much concern us 
at the present, and which seems to be less justified ; for it must be ad- 
mitted that Jousseaume’s groups are fairly natural, and exist in nature, 
though I do not consider them as all of generic value. 

It will be noted that Jousseaume used Purpura as of Tournefort, Hau- 
stdlum as of Klein, and used Adamson’s species-names. The three authors 
named do not now enter into systematic concbological work, as they are 
all pre-Linnean. 

The earliest post-Linnean use of the genus-name Purpura is by Martyn, 
who utilized it in the Toumefortian sense, though in connection with an 
exotic species, as noted above. 

The three Neozelanic species are very difficult to place, being somewhat 
aberrant however they are^viewed. I have been puzzled to genericaUy 
locate Murex zelandicus Quoy and Oaimard, and on Mr. E. A. Smith’s 
suggestion I leave it for the present under Murex as here restricted, but 
would emphasize the use of Jousaeaume’s name Poirieria in connection 
with it subgenerically, as it shows very distinct characters, and it stands 
out wherever it is placed in the family Muriddae. 

Murex ootogonm' Quoj and Oaimard is just as peculiar, and it does not 
match easily with any other species. Jousseaume placed it with Murex 
etainforthii Reeve in the genus Baseia proposed for this shell. Baeeia is, 
however, invalid. In the British Museum collection it has been plaoad 
under Ooinebra, but it is obviously out of place, and the radula shows the 
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charanters of Hexa'pleor., It may, therefore, be so classed, but a subgeueric 
name should be used to emphasize the peculiarities of this form. 1 there- 
fore propose ‘‘ Mure^snl subgen. nov.,” and name Murex octogonm Quoy 
and Gaimaid as type. 

The small shells classed about Murex angaai (Cro.S8e) certainly fall into 
Pteronotus. Suter placed them in the section Alipurpiira, but that section 
differs very little from Piernnot^ts s. str., while the above-named shell was 
described as a Typhis, and has the canal completely closed when adult. 
Jousseaume proposed Pofopteron for Murex uncivarim Lam., which is 
undoubtedly congeneric. 

The result of this determination would give the following reading of 
the Neozelanic species : — 

Genus Murex Linn6, 1758. 

Subgenus Poirieria Jousseaume, 1879. 

Murex zelandicuR Quoy and Gaimard, 1833. 

Genus Hexaplex Perry, 1811. 

Subgenus Murexsnl nov. 

Hexaplex octogonus (Quoy and Gaimard, 18,33). 

var. umhilicMuR (Ten.-Woods, 1873). 

var. eepmoms (Hutton, 1886). 

Genus Pteuonotus Swainson, 1833. 

Subgenus Poropteron Jousseaume, 1879. 

Pteronotus angasi (Crosse, 1863). 

var. eoR (Hutton, 1873). 

Trophon stangeri (Gray, 1843). [P. 406.J 

This name has been iejec;ted by Suter in favour of the prior Purpura 
rugosa (^uoy and Gaimard, 1833. It is pleasing to me to find that there 
is a prior Purpura rugosa Lamarck, Anim. sans Verteb., vol. vii, p. 242, 
1822, so that we can' revert to the above well-known name. 

Xymene gen. nov. [P. 410.] 

1 propose this genus-name, and name Fusiis plebeiua Hutton, 1873, as 
type. Kalydon Hutton, 1884, that would otherwise be used for these shells, 
is invalidated by the prior Galydon J. Thomson, Syst. Ceramb., p. 263, 
1864. The two names are absolutely the same, the C and K in this case 
being interchangeable. These miniature coloured “ Trophons form an 
easily recognized group to me, but, as observed in the succeeding note, mjr 
interpretation is not coincident with that of my friend Mr. Charles Hedley. 

Xymene quirindus nom. nov.' [P. 416.j 

This name is given to replace Trophon paivae Suter, p. 416, not Trophon. 
padme Crosse, 1864. 

Hedley (Proc. Linn. Soc. N.8.W., vol. xxxviii, J913, p. 329) has written, 
“ By Tryon, T. paivae Crosse was united to T. hanleyi Angas, a decision 
which has misled Australian collectors. . . . Not only are these two 

clearly distinct (fiom examination of types), but T. paivae . . . should 

be regarded as a synonym of T, recarvus. Probably when Professor Hutton 
wrote that Trpohon paivae belonged to this new genus Kalydon he intended 
to refer to T. hardef/i.** Then Hedley retained Trophon recurous Philippi 
in the genus Trophon^ and used Kaldyon (p. 330) for a species which I con* 
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sider generically distinct from the Neozelanic “ Kalydan,'* and which I 
would unhesitatingly class with Purpura soohim Quoy and (laimard in the 
genus Lepsiella, with that species as type. As a synonym of ** Kalydott 
vino8U8 (Lamarck), Hedley seems to quote RicinitUi addaid^rms Crosse and 
Fischer. From the series in the British Museum I assert that this is a 
distinct species : as far T can judge, it is an impossible variation. 

Under the above circumstances Trophon recurvu^ Philippi would replacje 
Trophon paivm Crosse, but two factors intervene. Hedlev suggests that 
Hutton intended Fusm hardeyi Angas when he used Oosse’s name. When 
I studied the Australian shells named Trophan paivar in the Australian 
Museum I did not recognize in them the Neozelanic shells so named. The 
latter, however, resemble T. paivae more closely than they do F, hanleyi 
Angas. I consequently propose the above name for the Neozelanic shells, 
and thus obviate the introduction of an erroneous name into the Neozelanic 
list. Suter’s description does not apply to the types of paivae Crosse 
= recurvuR Philippi, nor hatileyi Angas, all of which I have examined in 
connection with this note. 

Fam. Thaididae Dali. fP. 420.] 

The arrangement of the Neozelanic species of this family is probably 
based on Dr. Dali’s paper in the U.S. Geol. Survey, Professional Paper 59. 
to which Suter refers the Neozelanic student for full synonymy. That 
paper will not, however, be commonly available to such ; and, moreover, it 
is of such a skeletal nature as to prohibit usage in connection with austral 
shells. I here give the synopsis provided by Dali, so that my criticisms 
may be followed by the reader 

Genus Thals Bolten, 1798. 

Subgenus TJuiis s. str. 

Section ThaU s. str. Type : T, nerUoidetf = M. fucus Gmel. 

Tribulus H. A. Ad., 1853. Type : T. phnispira Lam. 

Pinaxia H. & A. Ad., 1853. Type : T. coronata H. & A. 

Ad. = adamsi Dali. 

McmcifieUa Link, 1807. Type : T. mamindla Gmel. 

Stramonita Sohum., 1817. Type : T. haemaatoma Linn. 

Lepaia Hutton, 1853. Type : T. haustrum Maityn. 

Patdlipurpura Dali, nov. Type : 7. patula Lam. 

Plicopurpura Cossm., 1903. Type : 7. cdumdUms Lam. 

Subgenus Nassa Bolten, 1798. Type : 7. Bertum Lam. 

Subgenus Onmia H. A: A. Ad., 1853. Type : 7. amygdala Kiener. 

Subgenus Nuodla Bolten, 1798. 

Section Nuodla s. str. Type : 7. lapiUua Lam. 

Trochia Swains., 1840. Type : 7. oir^ulata Linn6. 

Dali has also given a general synonymy without placing the synonyms 
under the sections or subgenera. He has stated that the animals vary 
little, and that shell characters appear to become confused. I think this 
latter statement is due to the lack of study of juveniles and their growth- 
stages. If this were undertaken, probably much of the confusion would be 
dispelled. It must be obvious that in a littoral genus such as Thais similar 
environmental stress must have brought about similar shell-formation in 
many cases. I have studied the Neozdanic and Australian species through 
many stages, and I have already eii^ressed my disapproval of the un- 
satisfactory nature of Dali’s classifioation when applied to austral species. 
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Dr. Dali courteously wrote me that he was really not well acquainted 
with these, and hoped that Antipodean workers would deal with them. 
Previous to the receipt of this letter T had proposed LepftieUa for Purpura 
scobina Quoy and Gaiinard and Neothaia (typographical error, Neothias) for 
Purpura amithi Brazier. 

Auter has synonymized Ltpsia Hutton, 1834, with Thaia Bolten, 1798, 
as an absolute synonym ; he then admitted (p. 423) Stranwnita Schumacher 
as a subgenus, to which he allotted the species succinata (Martyn) and 
frUonifortnis (Blainville), not quoting any synonyms, though the latter 
species has a generic synonymy of its own. A third subgenus, Nucella 
Bolten, is recognized, and thereto is added the species striata (Martym) and 
scohina (Quoy and Oaimard). This secjuenc.e cannot be recommended, 
as the couchological relationship of T. sucrinata (Martyn) and T, striata 
(Martyn) is mu(4» greater than that between the former and T. tritoniformis 
(i^lainville), or between the latter and T, scohina (Quoy and (Taimard). 
Suter has classed T. haustrum (Martjm) in the same siibgenua as T, neri~ 
toidcs Bolten, and lias cjuoted Troschel’s desc*,ription and figure of the radula. 
It might be of use to the Neozelanic student to outline Troschel’s classifi- 
cation, as this was prepared solely from radular characters, no value at all 
being given to shell characters. I suggest that a careful consideration of 
radular characters in conjunction with sliell features as governed by growth 
would lead to a satisfactory arrangement. Troschel admitted five genera, 
thus 

Thais nodosa L. (neritoidea Lam.). 

Purpura paftda L. 

Tribulus hippocastanam Lam. 

deUoidea Lam. 

— pica Blainv. 

mancinella Lam. 

hituhercularis Lam. 

Polytropa lapjUlus L. 

duhia Kr. {schuUzei Dkr.). 
haustrum Q. & G. 

Stramanita chocolata Diiclos. 

floridana Conr. 

hicostalis Lam. 

undata Lam. 

haemasfotna L. 

rustica Lam. 

Mainvillei Desh. 

constd Ohem. 

Tliis arrangement cannot be confidently criticized, as it has been shown in 
other gi'oups that the nomination of the species was very inaccurate. In 
order to emphasize the fact that shell characters and radular characters do 
go hand-in-hand, I would note that all the five species Troschel grouped 
under Tribidus were associated together, from shell characters, by H. and 
A. Adams in their subgenus Thalessa (Gen. Bee. Moll., vol. i, p. 127, 1853), 
and, further, that out of the eight Troscliel named in Stronionita six appear 
under the same subgencric name in H. and A. Adams's work. Further, 
Troschel placed haustrum in a different genus from neritoides^ associating the 
former with the British lapiUus. Almost as bad is DalPe subordination of 
Troehia Bwainson to Nucella Bolten, which he used for lapillus L. Upon 
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investigation I find that Dali had overlooked the introduction by Perry in 
his “Conohology (1811) of the genus Hamtruni, This genus included 
several species, of which one was Haiwtrum zealandicum J^erry. Py tau- 
tonymy tliis becomes the type species of the genus, as it is the species 
named Buccinum hiuRtram by Martyn in 1784. This name will therefore 
displace Lepsia Hutton, 1883. The acceptance of generic names to indi- 
cate the groups seems the most satisfactory method to advocate, as the 
shells have been so variously grouped. A study of the wanderings of 
B, Juiustrum Martyn should convince any one of the propriety of this step. 

In the family Thaididae 1 would therefore read, — 

Genus Haustrum Peny, 1811. HauHtruw Perry, “ (/onchology.” pi. xliv, 
1811. Type: Baccinum hnustrmn Martyn. Synonym: Jjepmt 
Hutton, Trans. N.Z. Inst., vol. xvi, p. 222, i883 : same type. 

HaiMnim haustrimi (Martyn, 1784). Synonyms : B. hauafaritan Gmelin, 
1791: Hanstrunt zealavdir.um Vi?iYr\\ 

Genus Nmothais Iredalc, 1912 (em.). NeMhias (error type) Iredale, Proi:. 
Mai. Soc, (Lond.), vol. x, p. 223, 1912. Type: Purpura smithi 
Brazier. 

NeotJuiis sucHneta (Martyn, 1784). Synonyms : B. orbita Gmelin, 1791 : 
P. textiliosa Lamarck, 1816. 

Neothaia smUhi (Brazier, 1889). Svnonv^m: P. striata hoUansi Suter, 
1906. 

Neothuis lacutnosa (Brugui^re, 1789). Synonyms : B. atrmtutu Martyn, 
1784, not Peimant, 1777: P. rugosa Lamarck, 1820: P. rupestris 
Valenciennes, 1833. 

Genus Aonewia Tenison* Woods, 1878. Agnewia Tenison- Woods, Proc. 
Roy. Soc,. Tasm., 1877. p. 29 (1878). T>^»e: Purpura tritonijormis 
Blainville. Synonym: Admtma Dunker, Proc, Zool. Soc. (Lond.), 
1856, p. 357 : same type : not Adaimia Forbes, 1840. 

Agnewia tritMiformis (Blainville, 1833). Svnonym : Adamsia tyjnm 
Dunker. 1856. 

Genus Lepsikli^a Iredale, 1912. Lepsiella Iredale, l*roc. Mai. Soc. (Lond.), 
vol. X, p. 223, 1912. Type : Purpura scohim Quoy and Gaimard. 

Lepsiella scohina (Quoy and Gaimard, 1833). 

■* - var. afbatnargivuta (Deshay es, 1839). Synonyms : tristu 

(Dunker, 1866): hiconim (Hutton, 1878) 

var. rutUa (Suter, 1899). 

Neothais succincta (Martyn, 1784). [P. 423.] 

This species doe.*^ not occur at the Cape of Good Hope, as given by Suter, 
but is restricted to the east coast of Australia, as far north as the Peronian 
region extends, and along the south and west in the limits of the Adelaidean 
region. It does not extend to New Caledonia, as far as I have traced, but 
is abundant at Norfolk Island, and very rare at the Kermadecs. 

The Cape of Good Hope shell which has been confused with it is Trochia 
cmgulata (Linn4). The adults bear a superficial resemblance, but the im- 
mature and juvenile shells differ entirely, and prove that no close relation- 
ship between the two shells, which I place in different genera, exists. The 
variety “ textiliosa ” puzzles me greatly, as it occurs under the same environ- 
mental conditions, and is continually a stouter shell. May the difference 
bo sexual ^ 
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Agnewia tritoniformis (Blainville, 1833). [P. 424.] 

This shell, described as a Purpura, was redescribed with a new generic 
name Adamsia, which, being invalid, was changed to Agnewia, Writers 
desirous of neglecting this name have succeeded in putting it into GomiinsUa 
and Vrosalpinx. 8uch diversity of opinion indicates the acceptance of 
Agnmria. Kesteven, prejudiced by the presence of the sinusigera apejc, 
concluded that it must revert to Purpura, now Thain, where Suter has 
placed it. Jn shell characters it stands quite alone, and Dali failed to place 
it, so ignored it. It agrees witlj no other Thais (sensu lato) I know. It is 
common on the littoral of New South Wales, whore I myself collected it, and 
abundant as a shore shell at Ijord Howe and Norfolk Islands. Its range is 
coincident with but much less extensive than the preceding, apparently 
not reaching mid Western Au.stralia, nor did I find it at the Kermadecs. 

Neothais lacunosa (Brugi^re, 1789). [P. 426.J 

As noted by Suter, the name he used, Thais striaia (Mart}m, 178d), was 
invalid through the prior use of Martyn’s name by Pennant (Brit. Zool, 
ed. 4. vol. iv. p. 105, 1777), while that is also antedated 1)V 0. F. Miiller 
(Vermes, vol. ii, p. 149, 1774). The above name seems to have the next 
choice, 

I noted in another place that Buceinuw bieoslafam Bruguiere, loc, ctu, 
p. 248, was cited as a synonym. As this was ten pages earlier I looked it 
up, and found that, although Bruguiere cited exactly the same figures and 
de^scriptions in both places, he described two quite different shells. Suter 
adds. “Also Kerguelen's Land*': I have not yet seen shells so identified 
from this locality, but it is almo.st certain that tliis is wroifg. It appears 
to replace N. snc-oincta (Martyn, 1784) in the Neozelanic region, though 
it cannot be considered an evolutionary ]>rodu(‘t. 

Lepsiella scobina (Quoy and Oaimard, 1833). [P. 426.] 

This species is confined to New Zealand, and Suter's note, “ Tryon says 
timt it occurs at the Cape of Good Hope, and it appears also in Gibbons's 
' List of South African Mollusca,' 1888,” shows he also doubted its extra- 
limital occurrence. The South African species so (confused is early separ- 
able, and has an earlier name than the present one. I have examined 
specimens, and should class as a nearer ally to the Neor.elanic shell the 
Australian P. neglerta Angas, and the shell claRsed by Hedley (Proc. Linn. 
Soc. N.S.W., vol. xxxviii, 1913, p. 330) as Kalydon- vrnosus (Lamarck). The 
fact that the latter has been described as a Buccinum {Ricinula), Gomindla, 
and Purpura, and is thence transferred to Kalydon, which is not congeneric, 
shows the necessity of my genus-name Lepsiella. As I have shown ante, 
Kalydon is invalid, so that recourse may be to Lepsiella for the whole group, 
a course I do not advise. 

Neothais smithi (Brazier, 1889). [P. 428.J 

Dfupa must be omitted from the Neozelanic fauna, as it is included 
for this species alone. I showed that Drupa hcllonsi Suter was equivalent 
to the earlier Purpura smithi Brazier, and noted that it was not a Drupa 
at all, but was better classed in Thais (sensu lato). Suter (p. 1083) haa 
accepted my specific identification, but has written, “ For the present I 
see no reason why it should not be retained in that genus (Drupa)^ The 
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shell is very closely related to N. lacunosa (Brugui^.re), and I know of no 
species classed in Drupa (sensii lato) tliat approaches it. The type of 
Drtipa is representative of a group which is well separated from the small 
high-spired tuberculose spetnos which the N, smifki Brazier vaguely recalls. 
For this group, which I generically separate. SohumacheT’s name Morula 
is available. I will elaborate this matter in another place. 

Alcira inconstans (Suter, 1906). 442.] 

This species was named Gohmhdla mriaha by Hutton (Trans. N.Z. Inst., 
vol. xvii, 1884, p. 314, pi. 18. fig. 2 (188.5) ), and as this name was invalid on 
account of the prior Cohnnhdln variam Sowerby, IVoc. Zool. Soc. (Lond.). 
1832, p. 118, it was altered to the above specific name by Suter himself 
in 1906. The recognition of the species as referable to the genus Alcnra 
does not validate the invalid species-name. 

Suter has distributed the Neozelanic “ (^olumbellids " in four genera, 
the genus-name Columhella being eliminated from our fauna. 1 em- 
phatically approve of his action, though it may be that the generic names 
selected by Suter will not prove the most acceptable when a monograph ic 
resimd of the family is undertaken. 1 have many species to study from 
Lord Howe, I^orfolk, and the Kermadec. Islands, and will investigatie the 
status of the Neozelanic species at the same time. 

Ancilla novaczelandiac (Sowerby, 1859). [P. 463.] 

Through an extraordinary mistake this species is named Aucilln bicolor 
Gray, 1847, a* remark being given, “The above synonymy is based on in- 
formation kindly supplied to me by Mr, E. A, Smith. i.S.O., of the British 
Museum.’' 

Hedley (Proc. Linn, Soc. N.S.W., vol. xxxviri, p. 302, 1913) has indi- 
cated how this error occ’urred, and that Ancillaria tricolor was described 
by Gray at the place given from “ Cape York, on sand ; cabinet of Mr. 
Cuming.” He also showed that Gray’s specific name fell as a synonym of 
the prior AndlUma dngulata Sowerby, 1830, but that the Australian and 
Neozelanic species were quite distinct. 

Confirmation of Hedley's data shows that the above name bec’.omes 
valid for the latter, and replaces Ancilla hicolor Sutei*, tliere being no sucli 
species as A, hicolor Gray, the name being A. tricolor Gray. 

Bathytoma zealandica (E. A. Smith, 1877). [P. 491.] 

This name must be resumed for the species called Bathyionia cheesenta^i 
Hutton, 1878, Suter’s reason reading, '' As Mr. E. A. Smith’s species was 
never figured, I give preference to Hutton’s name. ” 

Mangilia? amoena (E. A. Smith, 1884). [P. 502.] 

In the same manner this name must be used instead of Martgiliu pro- 
tensa Hutton, 1885, selected for the same reason as the preceding by Suter. 
I have placed a ? after the genus used by Suter, because 1 have not yet. 
studied this difficult group sufficiently to publish the most acceptable genera 
to be used for Heozdanic shells. Dali’s conclusion is that Mangilia is not 
applicable to the shells commonly so called, but the correct alternative in 
most cases is not given, his notes only referring to North American species. 
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GenuR Bullinula (SwainRon, 1840). [P. 521.] 

Bidlinula Swainson, Treat. Mai., p. 350, 1840, ?ini8t replace Bullitia 
F^TURsac, 1821, ae there is a prior BuUinua. 8uter has accepted this dictum, 
as he has used Cylichnella instead of Cylickm Lov^.n, 1845, not Cylichnus 
Burmeister, 1844. The above name will be familiar, as it was used in tlie 
“ Index Faunae Novae-Zealandiae." 

Bullinula ziczac (Mublfcldt, 1818). [P. 522.] 

The species-name must also be changed, as BitUa Hoahra Umelin, 1791, 
was antedated by 0. F. Mtiller’s selection of the same name in the Zool. 
Dan., vol. ii, p. 90, 1784. The shells in the British Museum have lonj^ borne 
Mulilfeldt’s specific name 

GenuB Leuconopsis (Hutton, 1884). [P. 592.J 

For the Neozelanic shells Suter has degraded Hutton’s genus to the 
rank of a section under Lcmotna Grayv It has been overlooked that as long 
ago as 1903 the latter name was abandoned by British inalacologists for the 
British Rpecies, R, B. Woodward, in his ‘‘ List of Non-marine Mollusca 
(Journ. Conch., vol. x, p. 355, 1903), utilized Bivona’s name Omtella, writing 
on p. 361, “ Leuconia is a synonym, as Gray himself admits in 1847, for 
ChxUella of Bivona, 1832.” 

As the Australasian group is at present well defined, 1 cannot see any 
reason to recommend the adoption of Bivona’s name, but would urge tiie 
reinstatement of the absolutely correct one, Leuconopsis Hutton. As Suter 
quotes, 1 would only admit one species as at present known in New Zealand 
waters 

Genus Marinula King, 1831. [Pp. 591, 594. J 

When Mr. Hedley was in England I pointed out that CremnobaUss was 
synonymous with Marinula King, and upon examination of the types of 
the two genera he concurred in this view. My friend Mr. M. Connolly, 
during the preparation of his invaluable Reference List of South African 
Non-marine Mollusca” (Annals South Afr. Museum, vol. xi, 1912), referred 
to me as to the status of the Neozelanic forms. We carefully investigated 
the whole matter, and Coimolly will publish the results, many complications 
intervening. The fact that the two species referred by H^ley and Suter 
to the genus Cremnobatea — ^viz., M. maindroni Vilainand M. nigra (Philippi) 
V41ain — are typical Marinula at once discredits Cremnobates ; but the 
further fact that Marinula nigra Philippi is a synonym of M. pepita King, 
the type of Marinula, must be convincing proof of its invalidity. As Con- 
nolly’s paper will be published in South Africa, and will not commonly 
come under the notice of the Neozelanic student, T might give the following 
notes suggested by Connolly’s MS., which is now before me. 

Marinula pepita King, gen. and sp. nov., was described from the Island 
of Chiloe, South America. The distribution of typical specimens, probably 
under manuscript names, caused the description of sucli as Auricula nigra 
Philippi, King’s name having meanwhile been twistad on to a Chilian shell 
superficially agreeing. This transference became universal, and in the 
British Museum the type set of Mariwda pepita King bore on the front the 
name ** nigra Plul.,” whilst distinct shells, not even referable to the genus, 
were named pepita King.” This confusion existed also in France and 
Germany, and brought about the record of M. nigra Phillippi from Tristan 
da Cunha, See. 
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When Hedley and Suter reinstated Cremncbatea they were confronted 
with a descrip.ion of the animal of Marinvla probably drawn up from 
some other beast. Connolly has persuaded Mr. G. C. Robson to provide 
an account of the anatomy of the Tristan da Cunha form, and this agrees 
fairly with that given by Hedley and Suter, but that is ^o incomplete to 
make any useful comparisons. 

Connolly has defined the limits of Marintda, including CremnohaUm, as 
antarctic^ and subantarctic, of circumpolar range, advancing very little to 
the northward, reaching Moreton Bay in east Australia and the Island of 
Chiloe in west South America. 

The two Neozelanic species of Marinula then will be : Marinula jUholi 
Hutton, 1878, and M, parva (Swainson, 1855); and CremriofMtes must be 
cited in the synonymy of Marinula. 

Genus Siphonaria (Sowerby, Jan., 1824). [P. 697.] 

As an overlooked synonym, should be added : Mouretus Blainville, 
Diet. Sci. Nat. (Levrawlt), vol. xxxiii, pp. 161-412, 1824 (after Sowerby). 
Type : Mowretus adamonii Blainville. 

Kerguelenia innominata nom. nov. [P. 601.] 

Under the name Siphonaria lateralis Gould, 1846, Suter has described 
a shell occurring at the subantarctic islands of New Zealand : for this shell I 
provide the above name. As a subgenus-name without reference Liriola Dali, 
1870, is given ; but when that name was provided Dali wrote (Am. 
Journ. Conch., vol, vi, 7th July, 1870, p 32), “ typified by Siphonaria 
thersites Cpr.,'' and the subantarctic shells do not fall into Dali’s group. 

Rochebrune and Mabille (Miss. Sci. Cap Horn, vol. vi, Zool, H, p. 27, 
1889) introduced Kergudenia for S. redimiculum Reeve. This name Suter 
records as a synonym of S. lateralis Gould, but would separate S. tristensis 
Leach. 

Examination of the British Museum material, where the types of redi- 
mioulum. Reeve, macgUUvrayi Reeve, tristensis Leach, and paratypes of 
lateralis Gould are preserved, gives the following results ; S. lateralis Gould 
is quite a distinct species from redimiculum^ macgittivrayiy and tristensis, 
which agree very closely, but seem to be geographical races, according to 
the series available, quite constant. 

The Neozelanic species does not agree, and consequently 1 have named 
it as above. 

The species of Kergudenia are recognizable at sight, but the genus would 
seem to include S. obliqaata Sowerby and australis Quoy and Gaimard ; 
but the species S. coohana Suter and S. zelandica Quoy and Gaimard would 
be better placed in Siphonaria. Suter observes that the radular characters 
of S. amtralis Q. k G. and S. zelarulica Q. k G. notably differ. 

Suterella gen. nov. [P. 618.] 

As a representative of the otherwise extra>limital genus Fretum, Suter 
admits Hdix novaroe •Pfeifier, 1862. The synonymy given indicates the 

E eouliar nature of this mollusc, this being the sixth generic location quoted 
y Suter, four being his own attempts to place it. This last is quite as 
unsuitable as any of the preceding, as 1 have examined typical species of 
Fretum as well as many specimens of the Norfolk Island molluscs unfor- 
tunately associated by Sykes with the Fijian shells, which are the true 
Fretum, and the Neozelanic shell shows discord when grouped with these. 
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The name above given, with Helix novarae Pfeiffer ae eoie species and 
type, will call attention to the nature of this mollusc, and probably some 
investigator will endeavour to fix its place in connection with extra-limital 
species. 

Fam. Flanimulinidae Tredale. [P. 621. J 

Suter^s classification of the land Mollusca is decidedly an improvement 
on any preceding it, but still emendations must be made. Thus, Suter 
diagnoses his family Phenacohelicidar, and notes, “ tail with a mucous 
pore,*^ as contrasted with the family Endodoniidae (p. 684), whose chief 
feature is ‘‘ no caudal mucous pore.’* 

Study of the Neozelanic land molluscs in connection with my Kcrmadec 
molluscs and in conjunction with the majority of Australian species led 
me to suggest the above family-name (Proc. Mai. Hoc. (Lond ), vol. x, 
p. 882, 1913). I there showed that the presence or absence of a caudal 
mucous pore was not constant in the “ Endodontidae,'' and concluded that 
it was certainly valueless as a family character. 1 noted Suter himself 
had previously indicated this conclusion, so that it should not have been 
utilized in the present work. I further added that Sutei had (daimed the 
nature of the jaw as characteristic of the Flammulinidae, and I suggested 
that shell features would prove of more satisfying value than the evanescent 
caudal mucous pore. I advocated the recognition of many genera, instead 
of few, and 1 now see that Suter has divided the genus Endodonta into 
numerous groups, but has not given these names. 1 have not carefully 
studied all these yet, but from a close criticism of the Australian species 
I found constant characters for separation in the sculpture of the nuclear 
whorls, the ratio of coiling, the form of the umbilicus, and also adult, 
sculpture, so that I am certain easily recognized groups could be named. 

I pointed out that Pilsbry’s classification, upon which Suter’s is based, 
has been since amended by himself in the manner I propose. 

A few criticisms may be hereafter given, but a monographic consider- 
ation of the Neozelanic forms must be carried out under a scheme covering 
Australian and Pacific forms. The latter are very imperfectly known, 
and I would again emphasize the sometimes overlook^ fact that the 
classification being used by Suter has already been rejected by its author 
as inadequate. My own remarks in this connection in the paper quoted 
above have been endorsed by most workers both here and in America. 
Dr. Pilsbry has written me that recent study of the Sandwich Island 
** Endodonts ” has given him ground for drafting a rearrangement of the 
Pacific forms, and that he agrees that too much lumping has hitherto been 
done, and that the caudal mucous pore hits been a “ will-of-the-wisp.” 

Phelussa gen. nov. [P. 622.] 

Phelussa is here provided to replace Pfiacussa Hutton, 1883, which is pre- 
occupied, and I name Helix hypopolia Pfeiffer, 1853, as type of my genus. 

The distribution given of the genus by Suter reads, New Zealand 
and Tasmania.” In this case Suter is probably correct, but when he 
studied Tasmanian shells his generic locations were not sound, and he 
has since rejected most. 

In this connection he includes Lord Howe Island in the distribution of 
his family Phenacoheliddaey but I have seen no species from that island 
(nearly one hundred are now known to me) whicli could reasonably be 
included in any of the fourteen genera he recognizes in his family. Lord 
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Howe bland is mentioned only under the genue Fhmmfshna (p. 671), but 
I have seen no species of Plammidina from that island or Nodolk Island, 
also named. 

Therasia ? antipoda (Hombron and Jacquinot, 1841). [P. 656.] 

8uter accepts the above name as of these authors (1854) in preference 
to Helix auckiandica Le Guillou, Rev. Zool., v, 1842, 140, with the remark, 
“ 1 accept H. & J.’s. name because they figured the species.’’ This is 
not a valid reason, and we should, on the score of priority, have had to 
accept Le Quillou’s name had I not observed that Hombron and Jacquinot 
had published a preliminary description, which appeared before Le Guillou’s 
name. Gonsequently the above name can be preserved, the earliest re- 
ference reading, H(elyx) antipoda Hombron and Jacquinot, Ann. Bci. 
Nat., 2nd ser., vol. xvi, p. G4, 1841 : Auckland Islands." When the names, 
accredited to Hombron and Jacquinot, were published in 1854 the recorder 
was Rousseaii, but in the above-noted paper many species were published 
by Hombron and Jacquinot tliemselves. This paper seems to have been 
overlooked. 


FUunmulina zebra (Le Guillou, 1842). [P. 680.] 

Vitrina zebra Le Guillou, Rev. Zool., v, 1842, 136, is placed in the 
synonymy of Helix phlogophora Pfeiffer, 1850, with the remark, The 
specific name zehra has, no doubt, priority ; but, as no figure of the shell 
was given, I select Pfeiffer^s pfdogophora as being the next in chronological 
order, and which was figured by Reeve. Moreover, I have not seen Le 
OutUou’s species from the Auckland Islands, which is narrowly umbilicated, 
and may be distinct from F, phlogophora** Only two courses are open — 
the usage of Le Guillou’s name sehra, or its admission into the synonymy 
of phlogophora Pfeifier with a ?. Sut^r suggests they are difierent specras. 
Search at the Auckland Islands is really necessary to determine such a 
question, and that is not so easy a matter as to write that it should be done. 

Genus Endodonta (Albers, 1850). [P. 684.] 

I have proposed the rejection of this generic name from the Neozelanic 
fauna, and this course wiU sooner or later be adopted, as the worker re- 
sponsible for its introduction into that fauna has regretted his action, and 
latterly repudiated it. 

Suter has classed thirty-seven species, four subspecies, five varieties, 
and seven formae under this genus-name. Five subgenera are recognised, 
and it would have been easy simply to write that these should be recog- 
nized as genera ; but unfor^nately the first two subgenera used by Suter 
cannot be differentiated by the descriptions he has given, which are copied 
from Pilsbry’s “ Guide to the Helices ” (Man. Conch., 2nd ser., vol. ix, 
189.3). In my paper quoted above (the only one I have yet written dealing 
with Australasian land molluscs) I suggest their identity. T there stated, 
however, that later many genera might be recognized when the animals 
were carefully studied in conjunction with their shells. In the meanwhile 
1 would suppress Thaumatodon and simply generically use Ptyohodon, The 
recognition of Pheriocharopa as a distinct genus cannot be denied whilst 
Aesohrodomas claims generic rank. Charopa, however, covers many generic 
types, and it is pleasing to read (p. 700) Suter’s memo, In my opinion, 
only very few of the Tasmanian and Austialian species assigned to Charopa 
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really belong to it/’ as 1 had written^ It appears doubtful whether 
typical Charopa has yet been recorded ” Australia. 

In this subgenus (Charopa) Suter distinguishes five groups, and here 
again he has utilized the protoconch features to a large extent, exaoUy 
08 J had done, though my work was quite independently performed. 
Inasmuch as the coincidence is fairly exact, and I was working upon Aus- 
tralian material, kindly loaned me by Mr. J. H. Ponsonby, whose collection 
of these shells is very complete, and also extra-limital Pacific shells, while 
Buter was criticizing Neozelanic shells, the groups may be considered quite 
natural, and I here propose some of the generic names I had conferr^ in 
my manuscript dealing with Australian shells. Many others will later be 
proposed by other workers as well as myself. 1 introduce, — 

Egestula gen. nov. Type : Helix egesta Glray, 1850. 

Feciola gen. nov. Type : H, infecta Reeve, 1852. 

MooeUa gen. nov. T 3 rpe : H. comicidum Reeve, 1852. 

CaveJdia gen. nov. Type : H. bioonoam Pfeiffer, 1858. 

The genus PtycJwdon as hereafter admitted is polyphyletic, but none of 
the species assigned to Thaumatodm by Suter agree at all with the t3rpe he 
has named. 

My nomination of the genus EndodotUa of Suter would then read, — 

Genus Ptyohodon Ancey, 1888. 

Ptychodon cryptcbidem (Suter, 1891). 

je^aioa (Hutton, 1^3). 

monoplax (Suter, 1913). 

tau (Pfeiffer, 1862). 

variooaa (Pfeiffer, 1853). 

iredalia (Webster, 1908). 

- — aorangi (Suter, 1890), 

chiUoni (Suter, 1909). 

— — heclorUSnteT, 1890). 

hunuaensie Suter, 1894. 

leiodiis (Hutton, 1883). 

microundidata (Suter, 1890). 

minuta (Suter, 1909). 

peeudoleioda (Suter, 1890). 

ureweraenHs (Suter, 1899). 

waiforapa (Suter, 1890). 

Genus Phbnaoharopa Pilsbry, 1893. 

Phenacharopa novoeoeeiandioa (Pfeiffer, 1853). 

Genus Asbchrodomus Pilsbry, 1892. 

Aeechrodomus barbatidfis (Reeve, 1852). 

atipulatus (Reeve, 1852). 

Genus Charopa Alters, 1860. 

Charopa anguiouJa (Reeve, 1852). 

monlimga Suter, 1894, 

benhatnt (Suter, 1909). 

bianoa (Hutton, 1883). 

ohrynaugeia (Webster, 1904). 

atma (Gray, 1843). 

, ockra (Webster, 1904). 

peeudoooma (Suter, 1894). 

. tUirangienrii (Suter, 1896). 
h t k ■ T ins. 
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Genufl Bgbstula nov. 

Egestula eg&sta (Gray, 1860). 

gaza (Suter, 1^). 

itamenna (Suter, 1901). 

Genus Fectola nov. 

Fect.ola aljmtris (Suter, 1891). 

brmini (Suter, 1891). 

hiwdneila (Reeve, 1852). 

eerpentiniila (Suter, 1891). 

- caputspinulae (Reeve, 1862). 

— calemoi (Suter, 1890). 

— eremita (Suter, 1891). 

— - infecta (Reeve, 1862). 

irregularis (Suter, 1890). 

mutabUis (Suter, 1891). 

-- otagoemis (Suter, 1899). 

repftonemis (Suter, 1892). 

roseveari (Suter, 1896). 

— sterkiana (Suter, 1891). 

~ subinfecta (Suter, 1899). 

— tapirim (Hutton, 1883). 

variecostata (Suter, 1890). 

Genus Mocslla nov. 

Mocdla alloia (Webster, 19(H). 

comiculum (Reeve, 1852). 

— kenepuruensis (Suter, 1909). 
prestoni (Sykes, 1895). 

segregata (Suter, 1894). 

Genus (^avellia nov. 

Cavellia bicancava (Pfeiffer, 1853). 
huttoni (Suter, 1890). 
moHssoni (Suter, 1890). 
subatUialba (Suter, 1890). 
vortex (Murdoch, 1897). 

microrhina (Suter, \90d). 

The association of species is Suter’s, and is open to revision. 

Genus Laoma (Gray, 1810). [P. 783.] 

This genus, as utilized by Suter, is obviously polyphyletic. The type 
is quite unlike the majority of tlie species associated with it. I have not 
studied the species sufficiently to give a correct revised grouping. Phrix- 
gnathus should be generically utilized at once, whilst my investigation of 
the Kermadec land molluscs forced me to introduce a new genus Paralaonui : 
the Neoze^anic Laoma lateumbiUcata seems to fall into this. Suter’s groups 
in this genus under the subgenus Phrtxgnathus are very artificial, being 
based on the width of the umbilicus. I believe that study of the apicid 
features will aid in forming a natural grouping of this family also, and I 
hope to provide such when I indicate the Bndodontoid genera, as well is 
the groups of the FlammuUnidae, where I have also found the apical features 
constant and valuable. 
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Vomanus subgen. nov, [P. 795.J 

I provide this name for Conophora Hutton, 1879 (em.), from KmiopJiorat 
as there is a prior Oonophorns Meigen, Mag. f. Insek. (Ill.)i ii» P- 268, 1803, 
and these are undoubtedly the saints word. It will be observed here that 
Suter has used Cotiophora em. for Konophora given by Hutton, an exactly 
parallel case to Calydon and Kalydon. The latter name was also given 
hv Hutton, who consistently used K, and, though in the present case 
emendation was made, it was not in the case of Kalydmi . 

The inclusion of the East African Par mar ion? Kersteni in the family 
Atharaaophoridao seems an obvious error, the geogra])hical distribution of 
the family, without -the species, being quite natural. I would constantly 
query such an entry as being unnatural, considering our present knowledge 
of slug forms. 

Nucula simplex A. Adams. [P. 833.] 

From examination of the types preserved in the British Museum, Hedley 
(Proc. Linn. Soc. N.8.W., vol. xxxviii, p. 263, 1913) has shown the synonymy 
of Nucula simplex A. Adams, N. strangei A. Adams, and N. antipodum 
Hanley. He has preserved the first- named, apparently on the score of 
priority, quoting the years 1856, 1860, and 1860. Suter has, however, 
given the correct quotation and correct date for the second vi/,, 1856. 
As a matter of fact, the first two names occur on the same page. Never- 
theless, Hedley ’s choice must be maintained, as it lias place priority. 

The synonymy would read then ; Nucula simplex A. Adams, Proc. 
Zool. Soc. (Lond.), 1856, p. 52 ; Nucula strauyei, id. ib. ; Nucula antipodum 
Hanley, Thes. Conch., vol. iii, p. 159, ph 2«30, fig. 155, I860. 

Genus Nuculana (Link, 1807). [P. 834.] 

This name must supersede Leda Schumacher, 1817, or else a new name 
altogether must be provided for the genus. British conchologists have 
adopted the former, but Dall advised its rejection, as being simply a sub- 
stitute name for NncUla Lamarck. Jukes-Browne (Journ. Conch., vol. xi. 
p. 100, 1904) discussed the merits of the two names, but with little access 
to much literature, and mainly de])ondent upon second-hand information, 
no conclusion was reached. DalPs reason for the rejection of N<uculana 
may be sound, but, as Jukes-Browne concludes, ‘‘ It is, of course, quite 
possible that some conchologists will dispute Dr. Dali’s reading of Link, 
and no doubt it is a debatable question.” 1 was quite agreeable to accept 
Dali’s judgment, but was about to point out that authors accepting this 
had faded to reject NcMsaria^ which is absolutely parallel. However, upon 
referring to Schumacher, to confirm the introduction of Leda, 1 noted 
the exjnanation given for its proposal read, ” M. de Lamarck a etabli un 
genre sous le nom de Nucule {Nucula), et prend pour type de son genre la 
Nucule naerte (Nucula margarUacea) ou V Area nucleus Lin. En examinant 
soigneusement cette coquille, j’ai trouv6 que la charni^re a beaucoup plus 
de rapport avec celle de la I^ectoncle ; et ceat pourquoi fai change le nom 
de son genre en celui que je lui at dahni'^ I have itaheized the last sentence, 
as this proves >Schumacher’8 name to stand on exactly the same basis as 
Link’s ; or, rather, it is worse ofi, for Schumacher has admitted that his 
generic name was purely a substitute for Nucula Lamarck, whereas it is 
simply inferred that Lmk’s was so proposed. Under these circumstances 
Leda cannot be preferred to Nuculana, but if the latter be rejected the 
former must also pass into synonymy. I advise the retention of Nuoulana 
in preference to the alternative of using an entirely new name, 
le* 
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Area decussata (Sowerbj, 1833). [P. 848.] 

If the species Byasoaroa deoussala Sowerby be included in the genus 
Aroa, the division Bathatia being considered as a subgenus only, then some 
other specific name must be utilized, as there is a prior Area decussata Linn6, 
S)r8t. Nat., ed. x, 1758, p. 694. 

Since the preceding lines were penned Mr. £. A. Smith has investigated 
this matter, and has discovered from examination of the type that the 
New Zealand shell is quite distinct from Sowerby *s species, and is name- 
less. His report will be published long before this, when he will indicate 
the differences, which he has pointed out to me, and which are quite obvious 
and constant when once recognized. 

The range given by von Martens is altogether wrong, as the New Zealand 
species is confined to New Zealand, and differs at sight from the Australian 
shell. 

Suter’s usage of the genus Area to cover every AreaASie shell is probably 
due to Dali’s influence, but Dali, when he made his subgenera and sections, 
used these generically in the same place. Such usage is confusing and per- 
plexing, and, if necessary for convenience, the subgenera should be called 
genera and the sections subgenera. Thus, on p. 849 Suter recognizes a 
subgenus Scapharca^ and on p. 850, as a section, is noted Bathyarca, The 
species is then called Area cybaea Hedley. Now, Hedley is no genus-splitter, 
yet he named the species Bathyarca cybaea. This nomination conveys 
some idea of the nature of the shell, whereas Area cybaea leaves only a vague 
impression. The group Bathyarca is well defined and easily recognizable, 
and consequently generic rank should be given it, even if only for con- 
venience’ sake. 

Subgenus Mytilus s. str. [P. 862.] 

This must be quoted instead of EumytUus von Ihering, used by Suter. 
The latter is an absolute S 3 monym of Mytilus s. str., and cannot be used 
under the present nomenclatural laws. 

Mytilus maorianus nom. nov. [P. 865.] 

I propose this name for the wpeoieB described by Suter under the name 
Mytilus mageUanious Lamarck, 1819. There is a prior Mytilus mageUanieus 
Bolten, Mus. Bolten., p. 158, 1798, based upon Chemnitz Conch. Cab., 
vol. viii, pi. 83, fig. 738, which is not the present shell. Moreover, speci- 
mens in tiie Briti^ Museum from New Zealand differ from South American 
shells, whilst Purdie showed anatomical differences also. 

M, oapensis Dunker, given in the S 3 monymy by Suter, does not belong 
to this species at all, wd must be omitted. 

Modiolus neoselanicus nom. nov [P. 866.] 

MytUus ater Zelebor is invalidated by the prior Mytilus ater Molina, 
Sag. stor. nat. Chili, 1782, p. 202. The synonyms quoted by Suter— Perna 
car^uia Angas, P.Z.S., 1871, 21, pi. 1, f. S3, and MytUus orassus Ten.-Woods, 
P.K.8. Tasm.,. 1876 (1877), 157 — are not referable to this species, so the 
Neoiielanic specieis it namriess, and I provide the new name above. 

Genus hlusculus (bolten, 1798). [P. 668.] 

When Dali (Joum. Ooiieh., vol. xi, pp. 394-97, 1906) reviewed the 
alterations necessary through the recognition of the Boltenian genera he 
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wrote, Musculus L. (1. AttodotUa cygnea L.) = AnodontUes Brug,, 1792 
+ AnodorUa Leaii.y 1799 + Modiolm Lam., 1799 + Modiolaria Beck, 1840.” 
The reference to AnodontUes Brugui^re, 1792, was probably through the 
mistaken idea that that genus-name was proposed for a species of Anodonla 
so called. Kennard and Woodward (" List British Non-marine Mollusca,” 
p. 4, 1914) have written, “ An attempt having been made by Dr. Haas 
(Abhandl. ftenckenb. Naturf. Gesell., 1910, p. 172) to revive Brugui^re’s 
name of AnodontUes for this genus, it may be as well to point out that the 
type. A, crispata (Journ. Hist, Nat. Paris, 1, 1792, p. 131, pi. viii, figs. 6, 7), 
is a Guiana shell quite distinct from the European Amnlonta, and placed 
by Simpson (Proc. IT.S. Nat. Mus., xxii, p. 919) in the genus Glabaris Gray 
(1847), for which it might be used. Lamarck’s better-known name is 
therefore available for the European forms. Therefore Musculus cannot 
be relegated to tlie synonymy of the earlier AnodontUes, and, as it is earlier 
than the other three names mentioned by Dali, demands immediate con- 
sideration. 

Reference to Bolten (p. 156) shows eight species ranged under the genus- 
name MuscAdus, thus : 

Musculus cygmus - Anodonta sp. 
ugutinus = AnodofUa sp. 
cmn press us = nomen nudum. 

- discors = Modiolaria sp. 

— novuczeclandiae = Modiolaria 
moduloides ~ Modiolus sp. 
papuanns = Modiolus sp 

— modulus sr: Modiolus sp. 

It is obvious that the best usage of Musculus will be that which will 
cause the least confusion, and, following the principle of elimination, this 
name would replace Modiolaria.. I can see no objection to this course, 
and therefore designate Musculus discors Bolten as type of Muscndtts Bolten. 
The synonymy will read, — 

Genus MtrscuLUS Bolten, 1798. Muscidus Bolten, Mus. Bolten., p. 156, 
1798. Type: M. discors^ MytUus discors Linn6. Synonyms: 
Modiolaria Beck, 1840, as quoW by Suter ; Modiolarca Gray in 
Dieffenbach’s “ Travels in New Zealand,” vol. ii, p. 259, 1843 (not 
Modiolarca Gray, 1847); Lanisfes Swainson, 1844), and Lanistina 
Gray, 1847, as given by Suter. 

Musculus impactus (Herrmann, 1782). [P. 869.] 

To the synonymy add : MytUm cor Martyn, Univ. Conch., vol. ii, 
pi. 77, 1784 ; and Musculus novaezeeJandiae Bolten, Mus. Bolten., 1798, 
p. 157. 

Genus Pecten (Mllller, 1776). [P. 878.] 

Hereunder is classed, with subgeneric rank only, Chlamys Bolten, 1798, and 
Pseudamussium H. and A. Adams, 1858 ; as a section of the latter, Cydo- 
pecten Verrill, 1897, being cited. Althou^ this classification is bas^ upon 
that of Dali, and has been used by Mr. £. A. Smith in the Challenger 
Report and since, it is not only inconvenient, but I venture to suggest that 
it transgresses the facts. 

The genus HinnUes Defrance, 1821 (Diet. Sci. Nat., vol. aari, p. W9), 
i^as proposed for fossils which he contrasted with Ostrea and Sponiglus^ 
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and of which he knew no living representativea. These have since been 
found, and in the British Museum is a fine series showing complete stages 
of growth. This genus begins life as a normal Chlamys, and then settles 
down and becomes an irregularly shaped Ostreiform bivalve. Fischer 
(Man. de Tonch., p. 945, 1886) has recorded this transformation. As 
CMamys has coincidently persisted as a free-swimming form, this proves 
that Chlaniya is very ancient, and is fully worthy of generic rank. The 
close relationship of Chhmys and HinnUes, two superficially different shells, 
is proven, but no proof is yet forthcoming that Chimnys and Peciev, two 
superficially similar forms, are as closely allied. 

Cyclopecieyt was provided for minute S}>ecie8 with a peculiar facies which 
are recognizable at sight, and their exact relationships seem somewhat 
obscure. Why such a well-defined group whi(‘h shows none of the charac- 
teristics of the genua Pertev should be so classed is a ])roblem 1 am quite 
unable to solve. 

The nomenclature 1 w^ould advocate reads, -- 
Genua Pkoten Mtiller, 1776. 

Peden imnlius Lamarck, 1819. 

Genus Chlamvs Bolten, 1798. 

Chlamys dichrous (Suter, 19()9). 

icos/o/u# (Bavay, 1905). 
rad iotas (Hutton, 1873). 

- -- zelandiae (Gray, 1843). 

Contreras (Quoy and Gaimard, 1835). 

Genus Cycuopecten Verrill, 1897. 

Cyclojyecten amcidoides (E. A. Smith, 1885). 
transenm (Suter, 1913). 

In this arrangement I note I am in agreement with Hedley (Mem. Austr. 
Mus., iv, pp. 303 7, 1902). The reference of all the species to Pecten, as 
Suter has done, would necessitate the rejection of two specific names, as 
ntedius Lamarck. 1819, and radiatas Hutton, 1873, are antedated in the 
genus Pecten (sensu latissimo), but not in my usage. 

Pecten gemmulatus (Reeve, 1852). [P. 878.] 

This species is recognized as a subspecies of P. zelandm* Gray, 1843, 
but it must be omitted. 

Mr. Edgar Smith, 1.8.0., dealing with a Pecten from New Zealand, asked 
me if 1 recognized it. I did not ; but as he was getting the species together 
I took the opportunity of examining the specimens. The types of Reeve’s 
Pecten yemmalalus at once attracted me by their strange appearance, and 
it was soon decided that these were not Neozelanic, as far as we could 
judge. Though Reeve gave the locality as “ New Zealand,” the type-tablet 
bears the original data ‘‘ Moreton Bay ; Strange.” Nothing is here known 
like them, and they disagree in detail with Buter's description of his sub- 
specific form. 

Pecten mnUicoslalns Reeve, included by Suter in the synonymy of 
P. zelandiae Gray, must also be omitted, as it is not that shell, and the 
locality “ New Zealand ” would appear to be incorrect. 

Gk)nus Gaimardia (Gould, 1862). [P. 894.] 

This name, introduced in the U.8. Expl. Exped., vol. xii, p. 469, 1852, 
for 3f, trapezina Lamarck, must replace Modiolarca Gray, 1847, not Modio- 
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la/rca Gra}', 1843. 1 have given full details concerning this alteration in 

the Pr(Ki. Mai. Soc. (Lond.), vol. xi, p. 173, 1914. 

I doubt the identification of trapezina Lamarck from New Zealand, as 
Suter’s measurements do not agree with typical specimens, whilst the speci- 
mens I collected at Cape Saunders are certainly not Gould’s pysillm. 

The genus is represented by six species, thus 

Gaimardia acrohehs (Suter. 1913). 
p>f8illa (Gould, 18.50) ? 
amithi (Suter, 1913). 

/o^manica (Beddome, 1881). 
trapezina (Lamarck, 1836) ? 

— (Iredale, 1908). 

Venericardia purpurata (Denhayes, 1854). fP. 905.] 

Hedley (Zool. Kcs. “ Endeavour,” pt. i, 191 1, p. 97) has drawn attention 
to the obscurity of Venericardia aaslralis Lamarck, and recorded the omis- 
sion from Neozelanic synonymy of Cardita qaoyi Deshayes (Pro(\ Zool. Soc. 
(Lfmd.), 1852, p. 103, 1854), given to the Neozelanic shell described by 
Quoy and Gaimard under Lamarck’s name, and which Deshayes determined 
as different from Lamarck’s species. The above name, however, has priority, 
and has been adopted by Mr. E. A. Smith. 

Venericardia lutea (Hutton, 1880). [P. 907.] 

Venericardia zelandica Deshayes, 1854, cannot be retained, as it is based 
on Cardita zelandica, which has been used by Potiez and Michaud sixteen 
years earlier, as Suter liimsclf points out. The above name was used by 
Hedley in his report on New Zealand bivalves dredged in 100 fathoms, as 
cited by Suter. 

Venericardia unidentata (Basterot, 1825). [P. 908.] 

In the synonymy of Venericardia corbie Philippi, 1836, is noted the 
above name without reference. I have traced this name, and it has priority 
as Venericardia unidodata Basterot. Mem. Soc. Hist. Nat., vol. ii, pt. i, 
1825, p. 80. 

As a subgeneric name, Suter has used Miodontiscas Dali, 1903. In the 
Proc. Mai. Soc. (Lond.), vol. xi, p. 177, 1914, T noted that apparently this 
should be rcplac^ by Coripia De Gregorio, proposed for the present species. 
Dr. Dali has generously written me that 1 had overlooked his sy^pny- 
mizing of the latter name with PteTon\erift Conrad, and his consideration of 
it as distinct from Miodontiscue, I must apologize for my oversight ; but, 
in any case, it means the rejection of Miodontiscue in this connection, and 
I suggest the acceptance of Coripia De Gregorio given to this species in 
preference to (Conrad’s Pieromeris, 

Condylocardia (Bernard, 1896). [P. 910,] 

The original reference to this genus-name is incorrect. This genus was 
introduced in the Bull. Mus. d’Hist. Nat. (Paris), vol. ii, p. 195, 1896, and 
the first species, which in this case must be regarded as type, is OonAp- 
hoa/rdm aanctipauU, described on p. 196. The erroneous spelling given by 
Suter, ** patdiana,** is due to Dali at the first reference given. 
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On p. 196 of the same work both Oondylocardia craesicosta and V. <mi- 
Centrica were deacribed from Stewart Island. This number was received at 
the British Museum on the 10th November, 1896. On p. 194 HochsMteria 
coHaUXy and on ]). 196 Hochetetteria meleagrina, are deBcribed from the same 
place. These pages should be added to the incomplete references given on 
pp. 867 and 869. 

I think “St. Helena," given in the distribution of the genus, is 
incorrect. 


Genus Lucinida (D'Orbigny, 1847). [P. 912.] 

This name, proposed in the Voy. Amir. M4rid. Moll., p. 688, 1847, with 
type designated as Ludna cryptella D’Orbigny, id. ib., must replace Loripes. 
This name is cited by Suter as of Cuvier, 1817 ; but it was used by Oken 
(Lehrb. fiir Naturg., vol. iii, pt. i, p. 231, 1816) two years earlier, and it 
was originally used by Poli in the Test. Sicil., vol. i, Introd., p. 31, 1795. 
as a genus-name for the animal of Tdlim lactea Linne, while the shell was 
generically named Loripodermu. This peculiar double usage of two generic 
names— one for the animal, the other for the shell- has necessitated the 
rejection of the Polian names. 1 find that Dali accepted Loripes, and 
Suter ’s acceptance is due to his initiative, but in a parallel case Dali rejects 
Callista of Poli. 1 cannot see any other course open than the rejection of 
all of Poll’s names ; the acceptance would necessitate many unpleasant 
innovations. 

Modiolarca minutissima Iredale. [P. 926.J 

Omit this name from the synonymy of Lasaea miliaris Phil. My shell 
is a '' Modiolaroa,'^ and a valid species, quite unlike any other member of 
the genus. I do not understand Suter’s reference of it to Lasaea. 

Kellia balaustina Gould, 1861. [P. 928.] 

Omit this name and reference from the synonymy of Lasaea soalaris 
Philippi, 1847. Since Suter so placed it the type has been examined by 
Hedley, who has recorded (Proc. Linn. Soc. N.8.W., vol. xxxviii, 1913, 
p. 268) that it is the species he had recently described as Cyamiomactra 
nitida (loc. cit., xxxiii, 1908, p. 477, pi. ix, figs. 19, 20), over which name 
it has, of course, priority, and has been brought into use 

Tellina Uliana nom. nov. [P. 948.] 

1 propose this name for the New Zealand sheU described by Quoy and 
Qaimud under the name Tellina lactea, which is invaUdated by TeUina 
lactea Linn4, Syst. Nat., ed. x, p. 676, 1758. Suter has used Tdlim 
deUoidalis Lamarck, proposed for an Australian ahell, writing, I have 
compared New Zealand and Australian specimens of the same size, and 
could not find the slightest difference between the two.” Neverthdess, 
with long series the. dSerences are weU observed, and Mr. E. A. Smith, 
I.S.O., of the British Museum, the greatest British authority on bivalve 
molluscs^ unhesitatingly separated the Australian from the Neozelanic 
species when recently he had occasion to investigate their nomination. He 
has not published his conclusions, but the shells are named and arranged 
in the British Museum collection under Lamarck’s and Quoy and GatmaM’s 
names 
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Arcopagia disculus (DeshayeH, 1856). [P. 951.] 

The speciea of the group offer such well-marked features that Arcopagia 
needs generio distinction as above, and should not be submerged in TeUina. 
Hedley, whom 1 have already indicated as inclining to the use of genera of 
wide limits, has admitted (Proo. Linn. Soc. N.S.W., vol. xxxiv, pp. 433-34, 
1909) Arcopagia generically. 

Tellina gaimardi nom. iiov. [P. 952.] 

This name must replace Tellina alfm Quoy and (laimard, 1835, as there 
is a prior Tellina alba Martyn, Univ. Conch., vol. iv, fig. 157, 1787. All 
the specimens in the British Museum have been named as above for the 
last fifty years, but 1 have been unable to trace this name in literature. 
Bertin (Nouv. Arch, Mus. d*Hist. Nat. Paris, 2nd ser., vol. i, p. 285, 1878) 
states that Quoy and Gaimard’s type came from New Ireland; but this 
is obviously an error for New Zealand, as that locality is given by the 
authors. 

Macoma edgari nom. iiov. [P. 953.] 

Tellina glahreUa Deshayes, 1855, was anticipated in usage by Chiaje 
(Mem. Anim. s. Vort. Napoli, tab. pro. v and vi, 1830, pi. 82), and I propose 
to rename it as above. The reference to the genus Maootna is due to the 
fact that on the back of the type-tablet Mr. E. A. Smith has noted that 
the shell must be there placed. 

Leptomya perconfusa nom. nov. [P. 956.] 

When Mr. E. A. Smith, on Suter’s inquiry, showed the shell known to 
Neozelanic workers as TeUina strangei had been incorrectly identified, and 
was a member of the genus leptomya, Mr. Suter adopted Hutton’s specific 
name from TeUina lintea. But that combination had been utilized many 
years before Hutton chose it by Conrad in the Journ. Ac. Nat. Sci. Philad., 
Ist ser., vol. i, p. 259, 1837. Instead of Hutton’s name, I propose the above 
as a suitable cognomen. 

Fam. Amphidesmatidae Iredale. [P. 956.] 

I have found no worse confusion than in the present group eddied the 
family Meeodeamatidae by Suter, following Dali. Unfortunately, an early 
error having crept into Dali's researches, the whole matter must be re- 
viewed, and this review has necessitated considerable rearrangement. 

Mesodesma was introduced by Deshayes in the Ency. Meth. Vers., v<fl. ii, 
p. 441, the title-page of the vdume bearing the date 1830; but Sherbom 
and Woodward (Ann. Mag. Nat. Hist., 7th ser., vol. xvii, p. 579, 1906) have 
shown that the page quoted was not publish^ until 1832. Seven species 
are listed, the names and localities being, — 

P. 442 : M. danacina ex Lamarck. New Zealand (Q. k G.)« 

P. 443 : M. ohemnitzii nov. for Chen. 6, 3, figs. 19, 20. Indian Ocean, 
if. quoyi noy. New Zealand (Q. k G.). 
if. striata ex Lmn4. New Hollwd. 

P. 444 : if. donaciUa ex Lamarck. Mediterranean. 

M^ymardi nov. New Zealand (Q. k G.). 
if. irigom nov. Praslin Harbour, New Holland. 
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Dmhayes indicated that bis genm wan propcsed for the one Lamarck had 
deeigna^ '' DamciUe ” in 1812, hut which that author had submerged in 
AmpAideJtfffa in 1818. Lamarck, in the Extra, d’uii Oours. Hint. Nat, 
p. 107, 1812, named Daaacille," but no definition was ^iven and no Latin 
name, only the vernariilar appearing as a nontcn nudum. In the Hist. Nat. 
Anim. h. Vert., vol. v, p. 489, July, 1818, the genus Am phidesma is proposed 
by Lamarck, with the explanation, Depuis assez long- temps, j 'avals etabli 
ce genre dans mos oours, sous le nom de donacille (cxtrait du oours, etc., 
p. 107), parce quo Tespeoe que jo (tonnus d'abord avait Taspeot d'une 
donaco.’’ The first species is A. mriegata, the second A. (hmdcilla, pro- 
posed for Mactra cornea Poli, Te.st. 2, tal). 19, figs. 9 J 1 . 

From the preceding it is clear that the name A mphidesmu was simply 
substituted for Donocille, which was only rejected through its inapplic- 
ability to all the species admitted into the genus later. The type of 
desnui must, by tautonymy, be regarded as A. donacilla, and this name 
would come into use vice Mesodeama. The earliest latinization of Donacille 
I liave traced is in the Diet. Sci. Nat., vol. xiii, p. 428, 1819, where is written, 

“ Donaoillk. Donacilla ((•onchyl.) M. de Lamarck, dans Textrait de son 
Oours, etc., pag. 1()7, avait donne oe nom de genre ^ une coquille bivalve, 
ayant Taspect d'une donace, qu'il a fait entrer depuis dans le genre qu’il 
a nomm^ Amphideame. Hist. Nat. des Anim. sans Vert., 2** edit., t. 5, 
p. 489. (De B.).’’ 

In the Gen. Boo. Moll., vol. ii, ]>. 414, March, 1857, as a synonym of 
Donncilla Lamarck is noted “ Donaoina Blainv." Reference to Scudder’s 
Nomonclator, p. 103, gave Donadna Blainv., Moll. 1818, S." The 8. 
means that tlie name is one added in the supplemental list. On p. 113 
of that list I find Donaeina Blainville, Diet. Sci. Nat., x, p. 210 (err. 
typ. ? ~ Donacilla ?), 1818. Moll. Biv.” No name at the end of this entry 
means that 8cudder himself was responsible for his addition. I may have 
been unfortunate, but 1 have noted that many of Soudder’s own entries 
were erroneous, and reference to the place given shows no mention of any- 
thing to do with Dotmdnn. So far, the only reference in connection with 
the name I have found in the Diet. Sci. Nat. is the one given above. 

In the Zool. Voy. (■oquille,” vol. ii, pt. i, p. 424, 1831, Lesson pro- 
posed the new' generic name Paphies, a contraction for Paphioide^, as shown 
by the vernacular, for the Ncozelanic shell Mya nomezeelandiae (Chemnitz.” 

M}' ])roposition to use Amphidesfna is based on the fact that the name 
Paphies has priority over Mesodeama, and has exactly tlie same type, for, 
though Deshayes fixed no type of his genus, Herrmannsen selected (Index 
Moll., vol. ii, p. 40, 1847) Mya nomezeelandiae Ghemn. as type, and there 
is no valid objection to this type-designation. Thus, in any case, Meso- 
desnui passes into absolute synonymy. 

Tafia was proposed by Gray in the Ann. Mag, Nat. Hist., 2nd ser , 
vol. xi, p. 44, 1853, for Taria stokesii n.s. This is a notnen nudum, and as 
type of Taria Suter gives Meeodesma ventricoaum Gray ; but in the same 
place Gray placed his own ventricoaa in Paphia. As two species have been 
confused, it was necessary to find out what T. stokesii was. Search in the 
British Museum collection, when I was greatly assisted by Mr. E. A. Smith, 
resulted in the recognition of the type-tablet. The specimen proved some- 
w'hat abnormal, biit undoubtedly referable to ventricoaa, which name it 
bore, and as which it had been recognized by Gray himself ; hence its non- 
publication. 

No other names concern us at the present as regards the higher group- 
ings of the Neozelanic shells. 
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TLe nomination of the specien and groups would read, — 

Glenus Amphidbsma Lamarck, 1818. Amjihidmnni Lamarck, Hist. Nat. 

Anim. s. Vert., vol. v, p. 489, 1818. Type (by f-autonymy) : A. dona- 

cilia Lamarck. 

SubgenuH Taria (Iray, 1853. 

Anhpkidesmn gaywnrdi (Deshayes, 1832). Synonyms: Me^odestm 
sabtrunigalata Griffiths and Pidgeon. 1834 ; ^f. spissa Reeve. 

1854. 

q^j/ot/Ml^^fihaves, 1832). Svnonvm : Mesodesma fata Deshaves, 
1843. 

— - — imUrioosani Gray, 1843. Synonym : Taria sfokesii Gray, 
1853, n.n. 

Siibgenus /*«/)/«>.<? Lesson, 1831. Synonym: Mesod^ftma DcnhayeH. 1832. 

Amphidesma aastrale Gmelin, 1791. 

— var. aacMandicuw Martens, 1879. 

Amphidesma gaymardi (Deshayes, 1832). [P. 957.] 

This is the name to be used for the species included by 8uter as 
deatm Hahtriangalalam Gray, 1825. 

First, “ Krycina sablrianyulaia Gray, Thomson's Ann. Philos., xxv, 
1825," does not occur. Observe that no page is given. In the Ann. Philos. 
(Thomson), vol. xxv, also (pioted in n.s., vol. ix, 1825, Gray gave a list of 
species not noticed by Lamarck, and on p. 135 is '' Ery(cina) RahanyidaJIa. 
Craattaiella ra^tmta Lam., 483 ? " Note the spelling of the specific name, 
and, as the above is the complete entry, it is quite obvious that it is a 
nofnen nudaat. The first synonym, “ Mesodesmu latum Deshayes, 1843," 
does not belong here : the figure negatives the association instantly. Des- 
hayes wrote hifa." Meanwhile, in Griffith and Pidgeon’s (-uvier’s Animal 
Kingdom," on pi. 22, fig. 4, a shell was figured under the name Mesodesma 
mhtrianyulata. Suter has placed this entry in the synonymy of Mesodmma 
aastrale Gmelin. 1790, writing, ‘‘not of Gray, 1825." I know Suter has 
never seen this plate, as the figure in no way resembles Mesodesma aastrale. 
The figure shows a shell quite like the present species, and, allowing for 
faulty draughtsmanship, is a fairly good illustration. The shell from which 
the drawing is supposed to have been made, the name being written on 
the back of the tablet, is still preserved in the British Museum, and is un- 
doubtedly this species. However, in the Ency. Meth. Vers., vol. ii, p. 444, 
1832, Deshayes named and fully described Mesodesnui gaymardi from a 
specimen brought back from New Zealand by Quoy and Gaimard. In my 
opinion, no name could be more suitable. I have associated this species 
with venlrioosiim Deshayes in the subgenus Taria, as superficially thera does 
not seem much distinction Comparing A. qaoyi (Deshayes) with the pre- 
sent species, I note that both have the siphonal inflection small, whereas 
A. verdricosum has the siphonal inflection deep. Suter, in his definition of 
Taria, copied from Dali, writes, “ pallial sinus well marked, sometimes 
deep.” The typo of Amphidesma, though approaching this species A, gay- 
rmrdi, has a long siphonal inflection, so that it seems a variable character.* 


* I find Lamy (Bull. Muh. Hist. Nat. (Paris), vol. zviii, 1912, ban investigated the 
nomnnolaturo of the Nooselanic forms, and has shown that Mesodema laia Seshayos, 
1 843 = Jf , qtioyi Deshayes, 1 830, and that this is quit© distinct lr» m if . ^wtrieosa Gray. 
My own roHults^ won* achieved in ignorance of Lamy’s prior work, so that my ooh- 
flrmatlon is pleasing. Lamy has also gone further than myself with regard to ths 

C ent species, as he has shown that auhtriangulaia can be retained as of Wood : Index 
;. Suppl., pi. i, fig. 10, 1828 (Ma/ot/ra), 
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The three species A. gaynmrdi, A. qtioyi^ and A, ventrioosum are associ- 
ated together under the subgenus Tcmo in the British Museum. 

Amphidesma quoyi (Ueshayes, 1832). [P. 958.] 

Add: Meaodesma quoyi Deshayes, Ency. Metli. Vers., vol. ii, p. 443, 
1832 ; M, lata Deshayes in Guerin's Mag. Zoo). Moil., 1843, pi. 8(). 

This distinct species is confused in Suter's description of Mesod4wmn 
ventricosunK while the second name is placed in the synonymy of Suter’s 
Mesodesnm subtriangulatum . Dali wrote that he could not trace the first 
name, though it occurred in the same place as the genus-name which he 
quoted as having referred to ! The description given is good, and the 
words “ r impression du retracteur des siphons est tres-courtc " fixes 
the identity of the species later figured by Deshayes as M. lata. Many 
Bj>ecimon8 are here collected by Bolten, Stokes, &c. : they are all named 
lata,"' as distinct from “ imitficma,'' which they superficially resemble in 
size and shape. A. ventricma Gray is longer and narrower than A. quoyi 
Deshayes, and approaches A. gaimardi in shape. A. qmyi Deshayes has 
the posterior slope flattened, while in A. ventricoaa the posterior slope is 
bicarinate. In A. quoyi Deshayes the siphonal inflection is not deep, 
whilst in A. mntricosa Gray it is very deep. Suter, in his definition of 
Taria (p. 958), writes, “ pallial sinus well marked, sometimes deep ” ; 
but in the species M. tmntricosuni ” he only describes the latter case. 
Otherwise his description seems to apply to both species, as he does not 
mention the bicarinate posterior slope, which is distinctly marked in true 
“ v&ntricosa.''' 

A. quoyi Deshayes would enter the same subgenus as A. gamiardi Des- 
hayes, but there does not superficially seem subgeneric distinction between 
these and A. tfetUricosum, the deeper siphonal inflection being the most 
marked feature. 

Fam. Veneridae Leach. [P. 975.] 

In this family the nomenclature is that proposed by Dali. This remark 
refers, Of course, to the nomination of the higher groups only. Jukes- 
Browne, just before his death, completed a synopsis of the family, based 
upon and severely criticizing DalFs work. This appeared in the Proc. Mai. 
8oc. (Lond.), vol. xi, pp. 58-94, 1914, and, as this is not generally accessible 
to the Neozelanic student, I here give a sketch as far as it concerns Neo- 
zelanic forms. I would point out that Jukes-Browne’s work cannot be 
accepted in tolo. Nevertheless, it is possible that a study of Jukes-Browiie^s 
papers in conjunction with DalFs results will show that some of the 
former’s corrections are necessary. As, however, Jukes-Brown was de- 
pendent upon second-hand information for much of his data, and did not 
commonly use a microscope, there is still much to be done in connection 
with these shells. I have given Jukes-Browne’s classification, so that com- 
parison can be instituted, and that the New-Zealander may be aware that 
there has been diversity of opinion regarding the grouping of these shells. 
Jukes-Brown’s system would therefore read, — 

Family Vsneridak. 

Genus Callista Mdrch (after PoH). 

CaUista muUiitruUa (Sowerby, 1851). 

Genus Dosinia Bcopoli, 1777. 

Section Austrodosinia Dali, 1902. 

DoHnia an/u^ (Philippi, 1848). 
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Family Vbnehjdab — continued , 

Oenus DosiKiA — continued. 

Section Phacosotna Jukes-Browne. 

Dosinia caerulca (Reeve, 1850). 

subrosea (Gray, J835). 

Genus Antigona Schumacher, 1817. 

SubgenuB Clausina Brown, 1827. 

Section Ventricola Romer. 

Antigona (Monga Hanley, 18 — . 

Genus Venus Linn6, 1768. 

Subgenus Chionc Megerle, 1811. 

S^ejction Chione s. str, 

Venus stutchhuryi Gray, 1828. 

Subgenus ClausineUa Gray 

Section Chatndea Morch, 1863. 

Venus crassa Quoy and Gaimard, 1835. 

Subgeuus Salada Jukes-Browne, 1914. 

Vefius lanidlata Lamarck, 1818. 

— yatei Gray, J836. 

Genus Protothaca Dali. 

Subgenus PrototJiam s. str. 

Protothaca costata Quoy and Gaimard, 1836. 

Genus Gomphina Morch, 1863. 

Oomphina maoruin E. A. Smith, 1902. 

Genus Tapes Megerle, 1811. 

Subgenufl Amygdala Rdmer, 1864. 

Tapes intertnedia (Quoy and Gaimard, 1835). 

Genus Venkrupis Lamarck, 1818. 

Subgenus Vmerupis s. str. 

Venerupis degam Deshay es, 1854. 

Subgenus PuUastra Sowerby, 1826. 

Venerupis fabagdla (Deshayes, 1864). 

sUiqua Deshayes, 1864. 

The most casual glance will show the di«tcord between the two classifications, 
and I propose only to note the few errors I have observed wi h regard to 
the nomenclature adopted by both. Firstly, Jukes-Browne had not studied 
some New Zealand species, so that I cannot indicate the positions assigned 
to every New Zealand Venerid. Secondly, he has rejected Bolten’s generic 
names, and abrogated the law of priority when convenient to his desires. 

The co-ordination of the two systems as applied to Neoselanic forms, 
taking Suter’s association of species as approximately correct, and making 
the necessary alterations in the nomenclature, would read thus : — 

Genus Dosinia Scopoli, 1777. 

Section Dosinia s. str. 

Dosinia lambata (Gould, 1850). 

Section Dositwrbis Dali, 190? = Phacosoma Jukes-Browne, 1914. 
Dosinia caerulea (Reeve, 1860). 

subrosea (Gray, 1836). 

Section Austrodosinia Dali, 1902. 

Dosinia amts (Philippi, 1848). 

Section Dosinisca Dali, 19G2. 

Dosinia greyi Zittel, 1864. 
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6enu8 Macrocallista Meek, 1876. 

Macrocallista mnhistriata (Sowerby, 1851). 

GenuB Antioona Schumacher, 1817. 

Subgenus Claus ina Brown, 1827. 

Section Ventricola Horne t 

AfUigonn creha (Hutton, 1873 . 

— Z'hmdica (Gray, 1835>. 

— subsulcata (Suter, 1905). 

Genus Chione Megerle, 1811. 

SubgenuB Chione b. etr. 

Chione stutchburyi Wood, 1828. 

SubgenuB Clamindla Gray. 

Section Cham^dea M6rch, 1853. 

Chione spism (Deshay es, 1835). 

— (Quoy and Gaimard, 1835). 

Genus Salacia J ukee-Browne, 1914. 

Salacia disjexta (Perry, 1811). 

. — yaiei (Gray, 1835). 

Genus Gomphina Morch, 1853. 

Oomphina mdorum E. A. Smith, 1902. 

Genus Protothaoa Dali, 1902. 

Protothaca crassicosta (Deshayes, 1835). 

Genus Paphia Bolten, 1798. 

Subgenus Ruditapes Ohiamenti, 1900. 

Paphia irUermedia (Quoy and Gaimard, 1835). 

— fabagdla (Deshayes, 1854). 

Genus Venbrupis Lamarck, 1818. 

Venerupis degam Deshayes, 1854. 

— refi^ Gray, 1843. 

siliguei Deshayes, 1854. 

I give notes with regard to the emendations proposed, but, as I have not 
thoroughly studied these shells, the grouping of species is based upon Suter’s 
interpretation of Dali’s results. I have, of course, critically examined all 
the species and the nomination, but more than that is necessary in a difficult 
group such as this. 


Orbiculus (Megerle, 1811). [P. 977.] 

This is sectionally used for the species Dosinia caendea (Reeve, 1850), 
but 1 have dispensed with it altogether, placing that species under Dosin- 
orbis Dali, 1902, of which Phaoosoma JukeS’Browne, 1914, upon the latter’s 
own premises, must be considered a synonym. He argued that Dosinorbis 
was. superfluous, as the characters given by Dali were of little value ; he 
then proposed Phacosoma for a well-mark^ group, and referred the type 
of Dosinorbis to his section. Further, Pectunculus Da Costa, 1778, ante- 
dates,^ and is equivalent to Orbumlus Megerle, 1811, according to Jukes- 
Browne and Dali. 

Dosinia caerulea (Reeve, 1850). [P. 977.] 

As synonyms, Hedley (Proc. Linn. Soc. N.8.W., vol. xxxviii, p. 269, 
1913), from examination of types, records Dosinia diarn A. Adams and 
Angas, Proc. Zool. Soc. (Lond.), 1863, p. 424 ; and Dosinia oydipps Adams, 
Proc. Zool. Soo. (Lond.), 1855, p. 224 (1856). 
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Dosinia subrosea (Gray, 1835). [P. 979.J 

As synonyms, Hedley (loc. oit., p. 270) has added Dosinia coryne A. 
Adams, Proc. Zool. Soc. (Lond.), 1855, p. 223 (1856) : D. crocea Deshayes. 

Genus Antigona (Schumacher, 1817). [P. 983.] 

I have recorded (Proc. Zool. Sot*. (Lend.), 1914, p. 668) that when Dali 
revived Cytherea of Bolten, 1798, for this genus he overlooked the fact that 
it was invalid, as there was a Cytherea Fabrioius, 1794. I added, Antigotia 
was older than Antiyanus UtiUner, quoted as of 1816, hut not published 
until 1820, and therefore the correct name, providing that the other data 
recorded by Dali and Jukee-Browne and their conclusions were accurate. 

1 doubt the reference of he Neozelanic shell Dosina zelandim Gray to 
this genus. 

Antigona zelandica (Gray, 1835). [P. 985.] 

As the basis of Cytherea oblofiga, Suter has given “Fen?/A‘ oblonya Hanley 
ill Wood’s Index Test., Suppl., 1828.” Wood’s Index Test., Huppl., was 
published in 1828, but Hanley's Descr. Cat. Rec. Shells, also described 
as a 2nd edition of Wood’s Index Test., did not appear until 1842, and was 
not completed until 1856. On Hanley’s Supp., pi. xvi, fig. 1, '‘Vetius oblotiga 
Hanley (Dosina o. Gray) ” was given : this plate was published in 1844. 
In 1856 the text to this appeared, and on p. 359 Vetufs oblonya Hanley 
is described. This is simply Dositm oblonya Gray, 1843, placed in the genus 
Venus, and as a synonym is quoted ” Dosina zelandica Gray, 1835, fide 
Deshayes.” 

In the Appendix to Yate's A<;c. New Zeal., p. 309, Gray describes some 
new species of shells, one of which was Dosina zelandica. The preface 
to this work is dated the 10th August, 1835. This name has priority, and 
must now be used. It was dropped on account of the reference of all the 
species to Venus when it clashed with Venus zelandica Quoy and Gaiinard, 
published in the same year as Gray’s name but earlier. As, however, both 
were introduced as belonging to difterent genera, and both are still recog- 
nized as referable to distinct genera, both names must be maintained. 

When Gray introduced his species he added, ” The DosincLc have a 
small anterior additional tooth on the hinge margin. Lamarck refers them 
to Venus : they are intermediate between Venus and Cytherea.'' This is 
the first introduction of the genus-name Dosina, and by monotypy it be- 
comes the type. The name is over twenty years older than Ventricola 
R6mer, 1857, used for this section by .1 ukes-Browne, but cannot be used 
on account of the prior Dosinia Scopoli, 1777. Dosina Gray has been 
generally cited as of 1838, and a different type noted. 

Chione spissa (Deshayes, 1835). [P. 991.] 

Venus crassa Quoy and Gaimard, 1835, is antedated by Venus orassa 
Qmelin, Syst. Nat., 1791, p. 3288. 

Suter’s first synonym reads, “ F. spissa, Deshayes A.s.V., ed. 2, vi, 
873 (misprint for crassa)." Investigation of this name has given extra- 
ordinary results. Reference to Deshayes shows that he was not aware 
of the specific name given by Quoy and Gaimard, but that he described 
the shell from the figure given in the ” Astrolabe Atlas,” and simply trans- 
lated the vernacular there added. The title-page of the atlas is dated 1833, 
which indicates that the plates were issued before the text, as that is dated 
1835. The vernacular on the plate is Venus ipaisse, and this Deshayes 
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tran^ated as Venus epiaaa^ and quoted it as of Quoy. When the text was 
issued, however, Quoy and Gaimard had used eraana, both this word and 
e^aa being Latin words of similar meanings. 

As Quoy and Gaimard's name proves to be invalid, Deshayes's alternative 
comes into use. The extraordinary part now comes to be related. The 
last page of Quoy *8 work bears the date 17th March, 1835, so that it could 
not have been published before that date. The preface to Deshayes’s bc»ok 
is dat/ed the 22nd February, 1836, and, according to the Bibliog. France, it 
was published before the 7th March, 1835. This gives clear priority to 
Deshayes’s name, and proves that this should have been in use all the time, 
and, further, tliat Deshayes’s name could not possibly have been a misprint. 

Mr. E. A. Smith, T.S.O., of the British Museum, states that ho is still 
unable to separate this species from C. meswJesnm (Quoy and Gaimard, 
1835), which Suter has maintained as a distinct species. If this conclusion, 
which is justified by the material here, be again confirmed, the name to Iw 
used for the combination is Chione spiaaa Deshayes, as shown above. 

Hedley (Zool. Res. Fish. Exp. “Endeavour,” pt. i, p. 100, 1911) has 
recorded Chione mesodeanm (Quoy and Gaimard) for South Australia, noting 
it as common in Tasmania, and GatlifF and Gabriel and May have also noted 
its occurrence in Australian waters. “ Venus spurca Sowerby, P.Z.S., 
1835, 23,'' included in the synonymy by Suter, was not published until 
April, 1835. 

As a subspecies, violacea (Quoy and Gaimard, 1835) is admitted by Suter 
The name is invalid, as Gmelin had proposed this in the Syst. Nat., 1791, 
p. 3288. 1 do not, however, think it worth while to provide a new name 

for such a slight variation. 

With regard to the variation, it would be interesting if Hedley, May, 
or Gabriel would investigate the matter as regards Australia, and record 
whether the same variation is observed there as Suter has admitted in New 
Zealand, and settle the usage of spissa or the distinction of tnesodesnm, 

Protothaca crassicosta (Deshayes, 1835). [P. 996.] 

Venue oraesicoata Deshayes, Anim. s. Vert., ed. 2, vol. vi, p. 373, 1835, 
has priority over Venm ooatcUa Quoy and Gaimard, 1835, which is, more- 
over, preoccupied by Gmelin (Syst. Nat., 1791, p. 329). This is an abso- 
lutely parallel case, as regards nomination, with the preceding, the details 
being identical. 

Suter has omitted the reference to Deshayes, quoting this name as of 
Hanley ; the date 1844 should be added to the reference. 

I have followed Jukes-Browne in giving Protothaca generic rank. It 
will be noted that Suter now classes the species in Papkia (= Tapea)^ whilst 
he formerly placed it in Chione, When collecting I was pussled at its 
inchision in Chione, as in appearance and habits it recalled Paphia, and 
disagreed with Chione, 

The acceptance of Protothaca as a genus seems to satisfy this shell in 
the best manner. 

Genus Gari (Schumacher, 1817). *[P. 1002.] 

1 have been unable to trace a valid reason for the rejection of this 
in favour of the later Paammobia Lamazok, 1818. Oari was proposed by 
Schumacher (Bas. Nouv. Syst. Test., pp. 44, ISl, pi. ix, 2). The type 
must be OaH vulgaria « TeUina gar% Linni, and this is undoubtedly a 
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member of this genus. Oa/ri has long been used by British malacoiogists, 
and probably has been rejected by AustrabNeozelanic workers through 
the influence of Dali's writings. ITzvder the present nomenolatural laws 
I am unable to find any cause for its non-acceptance. 

I would suggest that possibly the typical species of Qari may prove 
generically separable from species of Fsammohia^ and both may later be 
preserved ; but on the present basis and facts Oari claims recognition, and 
Psammohia must pass into disuse generically as a synonym of Gari, 

Genus Cleidothaenis (Htutchbury, 1830). [P. 1088.] 

When Stutchbury proposed the above genus-name (Zool. Journ., vol. v, 
1880, p. 97) for the specfcS'O. chamoides (p. 98, Tab. SuppL, xlii, fi^. 5-8), 
from Port Jackson, he gave a footnote reading, “ Since this article was 
sent to press, it has been ascertained that De Koissy has named and 
characterised this remarkable genus, though evidently from incomplete 
specimens. He has called it in French ‘ Camoiftrie,* a name so entirely 
inapplicable that I hesitate not to retain the appellation of Cleidotkaents, 
by which 1 had designated it. There is nothing in the shell to connect it 
with Osirea'' Reference to the place given by Suter as the introduction of 
Chamostrea - x'lz., Blainville (Man. de Malac., 1825, p. 632)— shows this 
to be the introduction noted by Stutchbury of ‘‘ CafnostrSe de Roissy ’’ only, 
no Latin name being proposed. 

Stutchbury’s genus-name must therefore (jome into use, as Chanwetrea 
was not validly proposed until a much later date 
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Art. XL VIII. A Comparison of the iMnd. Molluscan Faunas of the 
Kermadec Oroup and Norfolk Island, 

By Tom'Irbdale. 

Oommunioated by W. R. B. Oliver. 

[Read before the Auckland Inaiiiute, 16ih December, 1U14,\ 

I. Introduction. 

In the Proceedings of the Malacological Society of London, vol. x, pp. 304 -88, 
1913, will be found a detailed account of the land molluscs of the Kermadec 
Group. I had hoped to review this fauna as a zoogeographical iteni, and 
contrast it with that of tlie other island groups which have been generally 
named in connection with this group- viz., Lord Howe Island and Norfolk 
Island. But my own collection consisted mostly of minutiae, and I was some- 
what surprised to find that the minute molluscan fauna of these groups was 
unknown. Since then, however, a very large and varied collection of the 
land molluscs of Norfolk Island has been made by Mr. Roy Hell, my friend 
and companion collector at the Kcrmadecs, who has obtained large quan- 
tities of minute forms. Still, no general review can be made, as no col- 
lections of minute forms are yet known from Lord Howe Island, the Fiji 
Group, or New Caledonia. As, however, Norfolk Island has always been 
a favourite study of the Neozelanio zoologist, especially on act^ount of the 
former existence on that island of species of birds of the Neozelanic, other- 
wise endemic, genera Nestor and Hemiphaga, I propose lierewith to make 
a comparison between tlie land molluscs known from the Kermadecs and 
from Norfolk Island. 


II. List of the Kermadro Group Land Mollusca. 

In my collection made at the Kermadecs only twenty speci(« were 
represented ; previous to my arrival at the island six species were on record, 
and, as two were not recovered by me, sixteen species were added. All 
these were mmute forms. 

One of the most interesting results was the discovery that the molluscs 
were divisible into two groups— Dne composed of species which lived upon 
trees, and winch were not found on the ground save througli adverse cir- 
cumstances, such as falling leaves; whilst the other group consisted of 
species which lived under stones, leaves, logs, &c., on the ground, and were 
never found upon trees. The tree-dwelling molluscs were, — 


Hdicarion kermadeoensis (Smith). 
Ptychodon royanus Iredale. 
Cedymna arboricola Iredale. 
FlaramuUna miserabilis Iredale. 
Gharopa pseudangtiictda Iredale. 


Prone^opupa setiex Iredale. 
TomatMina sp., a slender form. 

sp., near bUamellata Anton. 

Elasmias inconspicua (Brazier). 


To the ground were confined, — 

Fanulum expositum (Mousson). 
Kieconcha kermadoci (Pfeifier). 
Ptychodon pseutes Iredale. 

amardus Iredale. 

Gharopa fnacgilUvrayam Iredale. 
exqumta Iredale. 


Paralaotm raoulensis Iredale. 

ambigm Iredale. 

TortuUdlina novosedanddoa Pfeiffer 
(? =« subp&forata Suter). 

sp., a conoid form. 
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Whilst the twentieth wae a semi-amphibious creature recognized as 
Barleeia'' ! chrysomela Melvill and Standen, described from the Lifu 
Group. The reason the TorrmieUina spp. are unnamed is that just after 
I had examined the species I noted that Dr. Pilsbry, of the Philadelphia 
Academy of Sciences, had in preparation a monograph of this difficult 
group, and I tlierefore at once sent him my material to incorporate in his 
work. This has not yet appeared, but it will do so in the near future. 


III. List of the Norfolk Island Land Mollusoa. 


The Norfolk Island land MoUusca were studied by Sykes from collec*- 
tions at the British Museum, chiefly made by John Macgillivray in 1856, 
and the results published in the Proc. Mai. Sqc. (Lond.), vol. iv, p. 139 
et seq.y 19(X). Twenty-five species were recorded, and the conclusion arrived 
at was, “ As })pinted out by Professor Tate and others, the faunal relation- 
ship of Norfolk Island lies rather with New Zealand than with the 
Australian Continent.” This sentence wotdd imply the recognition of 
characteristic New Zealand forms in the Norfolk Island fauna, but the 
list here given, with Sykes’s nomenclature, does not show any such. Sykes 
recorded, - 


Microcystis ntix Hykes. 

castaneocincta Sykes. 

Trochonanina platysonia Sykes. 
Fret am phiUipii Gray. 

suteri Sykes. 

grayi Sykes. 

Rotula camphelUi Gray. 

Medyla imetdpta Pfeiffer. 

imitcUrix Sykes. 

SUaia micgiUivrayi Sykes. 
Cartlhom stoddnrti Gray (incl. C, 
cidus Cox). 

Charopa exagUans ('ox. 


Charopa f depsta Cox. 

i } quintali Cox. 

i — f patescens Cox. 

I EndodorUa norfolkensis Hedley. 

! Smclnea norfolkensis Sykes. 

I Vertigo ftorfolkemis Sykes. 

I Omphalolfopiti hrencJdeyi Sykes. 
alhocarinata Mousson. 
cerea Pfeiffer. 
nuvigatoram Pfeiffer. 

I saferi Sykes. 

I Diplomrnatdm coxi H. Adams. 

' Paludestrina norfolkemis Sykes. 


flos- 


Accepting the generic names used by Sykes, out of fourteen genera 
admitted only five have been included in the Neozelanic fauna. Two of 
these five have only scare and doubtful records from the extreme north 
of New Zealand, two others are the Polynesian Charopa and Endodonta, 
whilst the fifth is the Neozelanic endemic Carthaea. In this last case there 
is not a very close resemblance to the New Zealand shell, and the generic 
location is apparently quite wrong. 

It will at once be seen that there is no close relationship between 
the Kermadec and Norfolk Island faunas when my list and Sykes’s are 
placed side by side. However, as the greater proportion of my forms 
were minutiae, and as such minutiae were not represented in Sykes’s Norfolk 
Island collection, no critical comparison could be made. What was certain 
was that Norfolk Island was inhabited by quite a different and more vigorous 
shell fauna, but the sequel is altogether beyond the imagination of the 
most sanguine conchologist. 

Mr. Roy BeH’s collection, which certainly does not include all the forms 
living on the Norfolk Island j^oup, shows that on the main island over 
forty distinct species live, whilst some five or six are known as subfossil 
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only ; from Nepean Island, a rook three-quarters of a mile away from the 
main island, some half-dozen subfossil f(^ms were obtained ; whilst the 
Phillip Island MoUitaca, through adverse weather, were not colleoted, and 
four species are already known from that island. I herewith give the 
Norfolk Island land mollusoan fauna as known from the results of Mr. Roy 
Bell’s collection, worked out by H. B. Preston 

Main Island Livino MoLLUSijs. 


DendrolameUaria mathewsi Preston. 
Advena oampbellii (Gray). 

var. charm Preston. 

(jkemwoodoooncha nux (Sykes). 

castaneocincta (Sykes). 

~ tami Preston. 

AUenoooncha basiapiralis Preston. 

hdli Preston. 

mathew8i Preston. 

monspittenaift Preston. 

perdepreaaa Preston. 

ray ana Preston. 

congener Preston. 

RoybeUia pUUyaoma (Sykes). 

depreaaa Preston. 

Bettoconcha norfolkenaia Preston. 

aiUeri (Sykes). 

Fannlum inaoidptum (Pfeiffer). 

imitatrix (Sykes). 

teatudo Preston. 

QuintcUia aioddarti floaoula (Cox). 
Mathewaoconcha heVi Preston. 
Iredaleoconoha inopina Preston. 

— oaloraphe Preston. 


PiUoconoha oonoinna Preston. 

Nitor retinaculum Preston. 
MacgillivrayeUa cryatallim Preston. 
Gryptocharopa atlantoididea Preston. 
Norfdoiocmcha norfolkenaia Hedley. 
Charopa matliewai Preston. 

aororcxda Preston. 

Paralaoma oresiiaa Preston. 

perminuta Preston. 

depreasior Preston. 

Succinea{Tapada) norfolkenaia Sykes. 
Neaopupa lyorfolkenaia (Sykes). 
Omphalotropis albocarinata Mousson. 

— ^ var. hrenohleyi Sykes. 

suteri Sykes. 

cerea Pfeiffer. 

Palaina coxi (H. Adams). 

norfolkenaia Preston. 

- belli Preston. 

TortuUeUina norfolkenaia norfolkenaia 
Preston. 

Tomatellina norfolkenaia moohuenaia 
Preston. 

Paludeatrina norfolkenaia Sykes. 


COLLRCTZD BY J. MAOQILLiyBAY ; NOT OBTAINBD BY K. BXLL. 

Johanneaoconcha mu'tivolva Preston. | Sitala maogiUivrayi Sykes, 

pttaiUior Preston. 1 

Pound Surfossxl, but not I^ivino, on Main Island. 

Fretum microatriatum Preston. Johanneaoconcha minuaoula Preston. 

Mathewaoconcha aJhodncta Preston. Noffoloioconcha iota Preston. 

vexillum Preston. 

Found Lmiio on Nbfkan Island. 

TomaleUina norfolkenaia nepeanenaia Tomatellina dupliciUmdlata Preston. 
Preston. 


Pound Bubfossil, but not LmNo, on Nbpban Island. 

Advena oampbellii nepeanaia Preston. BeUoecncha compaota Preston. 
Qu ntalia atoddofii nepeanaia Preston. Suooinea nepeanenaia Preston. 
BeUoooncka eieeata Preston. — — humeroaa Preston. 
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Phtllip Island Kkoobds. 

BitUoconcha phUUpH (Gray). Adinma oampbe lii campbdlii (Gray), 

grayi (Sykes). Quintalia atoddarti stoadarti (Gray). 

Indktbrminatk Rboords. 

Cfiaropa exagilans {i)ox). | Charopa f quinUdi (Cox). 

fdepBta (Cox). | f paleaoms (Cox). 

Intkouuobd Spboixs Living on Main Island and Nspkan Island. 
Vallonia exceiUrica Sterki (recorded by Sykes as F. pulchdla). 


As a key to Sykes's records the following generu^ identities must be 
carefully noted 

Microcystis Sykes = Greenwoodo- , 
oo^nchn. 

Troohonanina = Roybellta. 

Fretuw — BeUoconcha. 

Rotida == Advcfia. 

MedyUi = Fanuhnn. 

Sitala -=•. Silala. 

Carthaea — QuiiUalia. 


Charopa -- intermediate spp. 
Endodonta =; Norfolcioconcha. 
Suceinea = Snccinea, 

Vertigo — Neaopupa. 
Omphalotropis == Omphalotrojns, 
Di'^oynmatina — Palaim. 
Paludestriyia ~ “ Paludestrina.^' 


I have had the pleasure of critically examining the whole of the material 
Mr. Roy Bell collected, and I here propose to discuss the aiHnities of the 
molluscs. 

Like my own Kermadec list, the Norfolk Island list abounds in new 
generic names, and it is remarkable how extraordinary the difference is 
between the two lists : in the former “ Endodonts " predominate, in the 
latter they are almost a negligible feature. Zonitoids practically do not 
exist in New Zealand ; two species occurred at the Eermadecs, while they 
are omnipresent in the ‘Norfolk Island fauns. 


IV. Digest of the Kermadec Land Mollusoa. 

A digest of my Kermadec collectiou must be first made, tiien a similar 
one of the Norfolk Island one, and the results compared. Thus, at the 
Kermadec^s the largest snail-shell was that of Helicaruyu kerniadeoensia 
(Smith). As the animal in that genus is large, it was obviously the largest 
snail. It only occurred to me in one patch at the highest point of the 
island, though both to Macpilivray and Graeffe it appeared commonly. 
The shell agrees quite closely in character with that of n. ouvieri (F^usaac), 
the Australian shell, which is the type of the genus, and the generic location 
seems correct. This is mentioned as the genus-name. Hdicarion has been 
used to include any glassy, loosely coiled shell, and these have been recently 
found to cover many diverse genera of snails. I do not admit the occur- 
rence of Hdicarion herntadecenais (Smith) at Hobson’s Glen, Auckland, as 
there are top many doubtful factors in this record. It would therefore 
appear that Hdicarion kermadecenaia (Smith) arrived at the Kermadecs 
from the north. It was the only member of the family Hdioarionidae which 
I consider absent otherwise from the New Zealand soological remon. 

The next two largest species are referable to the family Zoniltdae^ as 
used at the present time. This is a wide group, and future svatematio work 
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will materially restrict its limits. One species was intriiduced as TrocJm- 
nanina expatita by Mousson, the other as Hdix herntanded (recte kerma- 
deci) by Keiffer. For the former I introduced the genus Famdtm ; for 
the latter I propose the new genus Kieeofwha. The peculiar features of the 
former may be gauged by the fact that it was recently classed in Medyht 
(the correct name of this genus is (Hesia). the species of which differ 
entirely in shell characters. It will probably be found to have little rela- 
tionship with the species hitherto associated with it when the anatomy i»f 
the snail is carefully considered. T might add that a report upon the 
animals of these Kermadec snails is now under consideration, and will 
probably later appear in these Transactions. The genus Kieconcha seemed 
a necessity, as previously the species had been classed first in Microcystu 
and then in Macrochlamys, The first was easily seen to differ entirely in 
shell characters, whilst the latter has been shown to bo restricted to India. 
Kieconcha somewhat recalls the north Australian Nitor. If this suggestion 
should be confirmed it may have been a companion with Helicarion from 
the north. Nothing like Kieconcha or Fanahtw otherwise occur in the New 
Zealand biological region. 

Ten species were obtained which may be classed in the family Endo- 
donlidae, as that term was used by Pilsbry. 1 have already given my 
reasons for objecting to such a group, and so far I have received little but 
encouragement in the course I adopted. I am now making a conchological 
survey of the Australasian “ Endodonts,'* so will defer my further remarks 
until a future date. 

I included three species in Plychodon, pointing out that the usage of 
ThamuUodony unless restricted genera were utilized, was incorrect. My 
largest species was of the aspect of Thamnatodon, whilst the two lesser were 
of quite a different nature. Three species were ranked under Charopa, but 
here again three different styles of shell were included, and the main reason 
for so classing them was the unarmed mouth. For one flattened widely 
umbilicated shell I introduc^ed the subgeneric name Discochmopa, as 1 found 
a similarly formed species in every detail occurred in so far away a locality 
as Bass Strait. T have sinc^e recognized the same subgeneric form in 
Queensland. The Ptychodov which 1 would consider of Thamnatodott 
aspect is a 1 Polynesian form of sliell, whilst the other Ptychodon are nearly 
related to New Zealand species. All significance of the latter fact is mini- 
mized by our entire ignorance of the minute forms which must abound in 
Polynesia. Research may siiow this latter Ptychodon to be quite common 
in the northern island groups. 

The same remarks apply to the ('haropoid forwis, and even more forcibly 
to the two tree-dwelling species 1 classed in the “ Flammulinoid section 
of the Endodontidae. I suggested that this section should be given family 
rank as the family Flammulinidae, but so far apparently no anatomical 
features are known whereby a diagnosis can be prepared. 

For two species I introduced a new generic name, ParaUiotna. Since 
my paper was completed I have studied the Norfolk Island molluscs, and, 
making, comparisons, 1 beheve that three species of this genus may be 
distinguished at the Kermadecs. However, I include this genus with mis- 
giving in the family EndodofUidae, and have noted its wide range through- 
out eastern Australia, where it seems to bo well represented. According 
to one authority, the species I would allot to Paralaoma could be classed in 
PhrixgmthuSt whilst another claims their near relationship to Flammtdina 
Such diversity of location suflSciently excuses a new generic term. 
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A minute tree-dwelling pupoid form would have been classed in Neno- 
pupa save for the fact that tlie mouth was unarmed. Almost facsimilea, 
but with fully armed aperture, have been examined from Tahiti. 1 drew 
attention to the lack of arming in the aperture by creating the new genus 
Pronesopupay thereby suggesting the greater antiquity of my shell. 1 did 
this as 1 noted that juvenile Tahitian shells were similarly unarmed. Neao- 
pupa and its allies are typically Polynesian, no form whatever being known 
from New Zealand. The Tornateliinids are ui« named, for reasons given ; but 
J studied them a little, and I can state that of the five species three were 
typically Polynesian, whilst Huter has recorded one as occurring at the 
Kermadccs and north New Zealand. Jn the latter case it may have only 
recently reached New Zealand, as undoubtedly the fifth, whicli is referable 
to a very distinct genus, Khmnim. is at present being carried about the 
Pacific. 1 strongly feel that it is a comparatively recent settler on the 
Kermade(!s, and, as it is very rare at Lord TIowe Island, may have also 
recently arrive<l there. 

This review will indicate that the Kermadec land MoUusica tell us very 
little, save that they apparently show their source to have been northern 
in preference to southern. When contrasted with the Norfolk Island mol- 
luscs much more will he seen. 

V, Digest of the Norfolk Isl.^no Lano Mollusca. 

The Norfolk Island main-island living forms are of most interest in this 
connection ; and, firstly, Detul rolauidlnria nuUthewsi is of peculiar value, as 
this is a species perha])s referable to the family Helicarionidacy but of such 
peculiarities in the shell alone that Devdrolawellaria would appear justifi- 
able as a genus. It recalls the marine genus iMutellana in form, and is 
quite unlike the Kermadec llelivnrum in every detail. Its ancestry at the 
present moment is (piite obscure. 

Advenn camphellii is what has been known as Rotuh campffellii. The 
shell differs in character from that of Hntula, wliich, moreover, is a genus 
confined to Mauritius.* It is a fine handsome shell, and its character can 
be estimated from the fact that its nearest relative was ever supposed to 
be the Mauritius sliell. Anatomical study may later give us some clue to 
its aflBnity. 

The three species classed in (heetivyoodocortcha are siicli as are often 
referred to Microeyfitis, and one recalls that genus, which was first described 
from Pit(;airn Island, in its colour-markings. These sbells are, however, 
somewhat solid. The half-doxen species of Alleno<micha would probably 
also have been placed under Mmocynlis, but they differ appreciably in 
shell charactei‘8, and the shcUti are very fragile. One species of Microcystine 
shell has been classed undei- tlie north Australian genus iVilor, as the «hell 
features agree quite closely with that genus. None of these Microcystine 
genera closely resemble tJie Kermadec Kievo^icht, the Nitor having the 
most likeness. 

A most beautiful species was called Trochonanina plntysoma by Sykes. 
Another species has been discovered by Mi*. Roy Bell, and for these the 
genus Royhettia has been formed. The shell, in its depressed shape, .recalls 
Fametesta mirabUu Pilsbry, from the Bonin Oroup, but upon comparison 
the Norfolk Island species is found to differ in texture entirely, being a 
much more beautiful and delicate shell. As animals have been proserved. 
we shall later learn of the affinities of this remarkable form. It vaguely 
suggests itself as a relation of Famtlum. 
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Ab above noted, I introduced this senus-name for a Bmooth Kermader 
shell, and at the present time three Norfdik Island shells are aBsociated 
with it under my genus-name. Two of these are heavily sculptured, but 
the third is smooth. I now doubt that these are congeneric with Fanuhitu, 
as they all have a toothed and callused columella, though varying in shape 
and sculpture. The report upon the anatomy of the species will settle 
this point. 

Sykes proposed Fretum to cover a series of Norfolk Island shells, but 
selected as type a Fijian species. This is not considered congeneric, so that 
Bdloconcha is made use of to indicate these Norfolk Island species, whose 
generic affinity, however, would seem to be the Fijian Fretum. 

Quintalia has been introduced as a genus-name foi* the species 8ykes 
classed under the New Zealand endemic genus Carthaea. 1 cannot see. 
any reason, from a study of shell characters, for the association of these 
two. Carthaeiiy moreover, is placed in the Endodcmlidut, whereas I would 
not.so class Quintalia, 

Three extraordinary genera are represented in Matfiewnocomha, Ire- 
daleoconchay and PiUoctyncha. Few specimens have yet been obtained, but 
they all show quaint features. MathewHoconcha recalls Bdloconcha in form, 
but it has a callused semi-toothed columella. Iredaleoconclui recalls Philip- 
pine shells in general appearance, being somew'hal flatt-ened, keeled with 
convex base, but it has a deeply channelled suture. A shell of very similar 
appearance has been lately obtained near Obi, in the Moluccas. Pitta- 
concha is a small, somewhat conical, heavily sculptured shell, suggestive of 
the style of sculpture seen in the Lord Howe species hommulae, 

MaogiUivraydla is a crystalline flattened Zonitoid of ordinary appear- 
ance, yet quite unlike anything yet known. 

The preceding completes the Zonitoids as at present known living on 
Norfolk Island, but Macgillivray collected three very minute forms which 
Mr. Roy Bell did not obtain. One of these seems a typical SHala as that 
genus is represented in Fiji, whilst the other two are caUed JoAannesoconc^a, 
and are quite remarkable minute forms, glossy and many-whorled ; nothing 
has yet been collected from the north with which J ohanncBOConcha can be 
compared. 

A shell of a Charopoid facies, but which plasters itself over with 
mud„ has been called Cryptocharopa, It is somewhat doubtful what its 
affinities are, but some molluscs in New Caledonia indulge in the same 
mud-plastering habits. 

The “ Endodonts ” are minute and very sparsely developed ; they 
number six if Pa/ralao'ma be considered such, but three only otherwise. 
One which has an armed aperture, and would be broadly classed in Pty- 
chodon, has been generically termed Norfoldooonoha, as it does not fit weU 
in with either Ptychodon (typical), Thaumatodony Nesophilay or any other 
section. The other two are flat discoidal unarmed forms which are classed 
in Charopa. It is somewhat remarkable that these three do not come 
at all close to the Kermadec Endodonts ’* ; but here again ignorance of 
northern minutiae forbids investigation into their affinities. 

My genus Parahomay instituted for Kermadec species, is represented 
by three forms, but as this genus is somewhat commonly distributed in 
eastern Austral^ no great sti*eBs can be laid upon this fact, 1 suggest 
that its discovery in northern groups may be confidently anticipated. It 
seems a well-defined and. easily recognisable genus, and I look forward to 
the investigation of its anatomy with great interest. 
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A species of ^ucdnea lives on Norfolk Island ; this genus is absent from 
the Kermadecs and New Zealand, though present in Australia and the 
northern groups. 

The Polynesian genus Nesopupa is represented by a large sinistral 
species with the mouth well armed, aud quite unlike the Kermadec dextral 
unarmed form I have called Pronesopupa, No relation of either form occurs 
in New Zealand. 

The Polynesian Otnphalotropis is well developed, three species and one 
variety being admitted ; these species are closely allied to Fijian forms. 
No member of this genus was found at the Kermadecs, though one species 
has been recorded from the extreme north of New Zealand ; but the record 
is somewhat doubtful. 

The family IN plant nmtinidae is also credited witli three representatives, 
all belonging to the genus Palaina. This is purely a Polynesian group ; a 
solitary species appears on the New Zealand list, but will be almost certainly 
omitted in the near future, and no member of the family occurs at the 
Kermadecs. 

Two subspecies only of TornateUim have been recognized, one of which 
is confined to the Moohu Stone, a rocky islet off the north coast. The 
peculiar item of note is that this species is not close to any of the five 
distinct species I obtained at the Kermadecs, but recalls a Fijian species. 

A PalvdeMrina ” concludes the list of living molluscs obtained on 
Norfolk Island. 1 am unable to give any idea of its relations, save that 
it differs obviously from the New Zealand Potamopyrgusy and no fresh- 
water univalve was obtained at the Kermadecs. Of as great, or even greater, 
interest were the shells collected as subfossil from the limestone quarry 
at the south of the island, near Kingston. 

Associated with living forms such as Suocirtm norfolkensut Sykes, 
OmpheUotropis albocarinata Mousson, QuirUalin stoddarti ffloscuhi (Cox), 
Fannlum imcidplunt (Pfeiffer), Fanulum imitatrir (Sykes), Advena camp- 
beUii (Gray), Oreenwoodoconcha oastaftsociticta (Sykes), were numerous sheik 
apparently now quite extinct. The largest shells are the next in size to 
Advena campbellii (Gray), and are of remarkable interest, as being, from 
a very close criticism of shell characters, strictly referable to the Fijian 
genus Fretum. Smaller shells are apparently typical Maihewsocondha ; and 
in this connection it is worthy of note that the living species of this genus 
is, as far as is at present known, exceedingly rare. From sand contained 
in these subfossils two minute species were sorted out- one a Johanneso- 
concha, the other a Norfdlcioconcha- both of which differ from the living 
species. 

Still more peculiar is a large quantity of dead shells collected on Nppean 
Island. This island is only three-quarters of a mile distant, and is apparently 
devoid of vegetation. Three living species were obtained— two species of 
TomatMina, and the third VaUonia eaocentrim Sterki, an introduced European 
form. This latter species has acclimatized itself on Norfolk Island, and by 
some means has reached this inhabitable islet, and is now flourishing there. 
The two species of TomaUUina are interesting, as one of them is oply sub- 
specifically distinct from the Norfolk Island species, whilst the other is 
quite different, yet has not been discovered on Norfolk Island. It does 
not come near the Kermadec species. The dead shells are, however, of 
an extraordinary nature; the large bulk is composed of two spedes of 
Bdloooncha, differing appreciably from the main-island species. 
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The next most numerous shell is a large form of QtmUalia stoddarti, 
intermediate between Q, 8. stoddarti (Gray) from Phillip Island and Q. s. 
Jloscula (Cox) from the main island. 

A rarer sliell is a fine large variety of Advena camphallli called Advemi 
campbelli mpeansis. It is much larger and inoj*c flattened that either the 
Phillip Island or main-island forms. 

Succinea is well represented, and at the present time it is impossible to 
decide the truth regarding these. Two species are separated, a very large 
slender elongate form called Siwcinm tiepemtensis, and a mort* common one 
with shouldered whorls named Huccimn hunierosn. This might be best 
considered as the representative subspecies of the mainland S. norj'olken8is 
Sykes, tlian which it averages larger in size. 

Omphalot^ropis is also fairly well represented, but the variation in 
sculpture and form known in this genus has prohibited the differentiation 
of the Nepean Island subfossils. 

One of the most interesting items to me was the discovery of Fan alum 
imcidptum (Pfeiffer), occurring rarely; whilst one specimen of Fanuhun 
imiiairix (Sykes) w^as observed. Altogether a number of the F, insculptam 
(Pfeiffer) were separated, and, though they have not been named, the}' 
average smaller and more conical than the living main-island form. 

The reason for the extinction of these Nepean Island molluscs is at 
present unknown, but the facts seem to show that the species formerly 
living were of larger size than the present existing species, whilst the 
Fanulum seems to show the reverse' that is, the examination of the 
available material, which is not small, tends to the conclusion that whoreas 
Advena^ Qaintalia, and Mathewsoconcha (probably also Saacinm) have 
decreased in size or become extinct, Fanalum has increased in size and 
numbers, but whether at the expense of the other genera is not evident. 

Mr. Roy Rell was unable to collect on Phillip Island, but four species 
have been described from that locality- viz., Bellocotwha phiUipti (Gray). 
Bdloconcha grayi (Sykes), Advena cam phellii (Gray), and Quintalia stoddarti 
(Gray). The latter two are still represented on both Nepean Island and 
the main island, but the exact relationships of these are not known. The 
type set of Quintalia stoddarti (Gray) are much larger than tlie very long 
series from Nepean Island, which again greatly exceed in size the living 
main-island shells, which also differ in their more conical form. These 
three are ranked as subspecies only, and there seems little doubt as to the 
accuracy of this determination. The type, however, of Advena campbeJlii 
(Gray) is a small shell not much larger than the living main-island form. 
As the su*bfossil Nepean Island shells are much larger and more depressed, 
the suggestion at once occurs that the type from Phillip Island may not 
be representative of the form there living. 

The species Bdloconcha philUpii (Gray) is the giant of the genus, whilst 
BeUoconcha grayi (Sykes) is also a large species. These both surpass the 
subfossil Nepean Island species, whilst on the main island only one small 
species has been found alive, and so far with very restricted habitat, though 
two other small species have been found subfossil. 

1 hope later to be able to record the results of a new search for Phillip 
Island molluscs, and note their relationships. 

It remains to note that four, species recorded by Sykes were not 
obtained by Roy Bell- viz., Charopa exagitans (Cox), C/f depda ((3ox), 
CJ quintali (Cox), and CJ patesoens (Cox). From the published de- 
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Hcriptions and figureB, none of thciie can be referable to Gtiuropa as now 
understood) and they can only be considered as very doubtful constituents 
of the Norfolk Island fauna. 

VI. Review and (^oncluhions. 

The conclusions to be drawn from these digests can now be summarized, 
and strongly indicate the different origin of the land molluscan faunas of 
the two groups. Whereas the Kermadec series alone did not tell much, 
when contrasted with the Norfolk Island collection quite a deal can be 
determined. The apparent source of the Kermadec molluscs is Polynesia, 
the N(H)zelanic element being quite probably also of that origin, having 
arrived from the north. It might here be observed that, whilst the Endo- 
dontidae have been sometimes claimed as an Antarctic group, equally strong 
claims have been made for their northern origin. Two masters in the 
science of drawing deductions from observations made on the distribution 
of land molluscs have differed on this point. I would suggest that corre- 
lation might be brought about were restricted groups utilized. As far 
as my own observations have yet procjeeded, I find groups giving an Ant- 
arctic range, whilst other groups as surely show a northern origin. Thus 
in the Kermadecs the ThanmatodoJi " group emphasizes a northern 
source, whilst just as surely the “ Discockaropn group Suggests a southern 
origin. I hope to deal with such questions in more detail later, giving 
facte in support of these suggestions. 

The most casual examination of the Norfolk Island land Mollmm pro- 
hibits any idea of tlw attachment of this fauna to that of New Zealand. 
The preponderance of Zonitoids and the scarciity of Endodonte ” are 
equally assertive, whilst the nature of the Zonitoids suggests at once Fiji 
as a source of supply. The lack of Placostylns is somewhat extraordinary, 
whilst, though no species on the Fijian Group recalls Admna, it must be 
remembered that the Fijian Group lias also suffered such vicissitudes as 
would easily account for the extinction of its relations, if any ever existed 
there. The presence of a subfossil inseparable in shell characters from 
the Fijian genus Fretum is noteworthy, especially as there appears little 
doubt that BeUoconaha is a closely allied genus. This genus would seem 
to have been the predominant Norfolk Island mollusc, though now Fanulum 
appears to have taken this place. The extraordinary RoyMliat 1 have 
suggested, may be allied to Fanuhnn. The exact relationships of the other 
Zonitoids is difficult to suggest, as so little is known of the Polynesian 
minutiae. The Microcystine genera Greenwoodmoncha and Allenoconcha are 
certainly closely allied to Microcffslift ’’ and the varied Polynesian shells 
commonly known under that genus- name. The Chnphalotropis, Palaina, 
and Nesopupa are very closely allied to Fijian and other Polynesian spoiues. 
Indeed, T suggest that longer series from other localities would clause their 
degradation to the rank of subspecies only. 

Though Norfolk Island is situated somewhat .midway between New 
Galedonia and New Zealand, and in recent charts soundings show the 
presence of a submerged ridge connecting the three, the land molluscs 
prohibit any direct conne<?tion between the three, whilst they just as. surely 
point to a junction in some way or other with the Fijian Group. I make 
this reservation as, though Placostylm has reached that group, it has not 
been found Recent or fossil on Norfolk Island. 

Though I have not introduced any mention of the Lord Howe Island 
land Mollmoa, 1 would simply note that Medley pointed out these were 
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of New Caledonian origin, and my own studiea amply confirm this. I 
hope to supply a detail^ account of these later, but would state that they 
differ totally from those of the Kermadecs, Norfolk Island, or New Zealand, 
whilst they agree in much detail with New Caledonian land molluscs. 

My results are, — 

The Kermadec land MoUusca are few in species and very minute. The 
few Zonitoids and comparative abundance of the “ Endodonts,” the absence 
of Omphalotropis and Palaina whilst Tomatellinids are fairly abundant, 
indicate the lack of any recent land connection, but suggest the recent 
peopling of the group by means of drift. 

The nature of the molluscs incline the direction of the drift to be from 
the north. The conclusion that the present land molluscs would force 
the inclusion of the Kermadec Group under the term Oceanic islands ” 
would also suggest its inclusion in whatever biological region the other 
groups favoured. The northward-drift tendency at once suggests Poly- 
nesia, but the combined re^^ults of other studies favour New Zealand. If 
the latter be accepted, the separation T have indicated elsewhere of the 
group as a distinct province is amply confirmed by the criticism of the 
land MoUmoa. 

The Norfolk Island land MclhiHca are numerous, varied in species and 
genera ; they stroUgly indicate recent and practically undisturbed land 
connection. The nature of the land molluscs, however, at once derides any 
suggestion that this has been with either New Zealand or New Caledonia, 
whilst it just as strongly formulates an inxmensely strong claim for this 
to have been with the Fijian Group. 

The Lord Howe land MoUusca are fairly numerous in species and 
genera, and many of large size ; they confirm recent land connection, and 
leave no doubt as to its former attachment to New Caledonia, whilst they 
prohibit any land connection thereof with New Zealand. They will be 
fully discussed later ; but, as far as land molluscs are concerned, there is 
not the slightest reason for their quotation in favour of a Neozelanic con- 
nection. I note this as they have been so affirmed by writers ignorant 
of the two land molluscan faunas, and who have simply based their con- 
jecture upon the occurrence of PlaooBtylm on both islands, though ever}" 
other land mollusc plainly indicates the contrary. 

I am forwarding with this paper a series of land molluscs from Norfolk 
Island to be deposited in the Auckland Museum, where those interested can 
study them and criticize my assertions. 



Olivir. — M olluioa of the Kermadee hlands. 


609 


Art. XLIX . — The Mollusca of the Kemuutee Jslnnds, 


By W. R. B. Oliver. 


[Rmd hefoTf. the Avekland Institute, Kith December, 1014.] 

Plate« IX-XTI. 

The Kermadee Islands form an isolated group in the south-west Pacific 
Ocean, situated about midway between New Zealand and the Tonga (Troup. 
They extend from Sunday Island, in S. lat. 29° 15', W. long. 177° 69', about 
8. 22° W. to French Rock, 227 km. distant. Besides these, in the interven- 
ing space, and almost in direct alignment, are Macauley Island and ('urtis 
Island. 

The present paper is based mainly on a collection of shells made by 
R. 8. Bell at Sunday Island during 1909 and 1910. I have also had at my 
disposal a portion of the collection made by the expedition to the Kermadecs 
in 1908; while Mr. T. F. Cheeseman, F.L.S., F.Z.8., CiJfator of the Auckland 
Museum, has kindly allowed me to look over the shells from the Kermadee 
Islands belonging to the institution under his charge. 

A number of specimens of Nudibranchs, Aplysioids, Cerithiidae. and 
other small marine shells still remain to be described. Altogether 261 
species, including three found only as fossils in the Kermadecs, are 
enumerated in the present list, made up as follows : 8pecieB already re- 
corded (including four described as new in this paper, but hitherto referred 
to already-described species) — Amphineura, 8 ; OastrppodUy 129 (1 fossil) ; 
Lameilibranohia, 25 ; Cephalopoda^ 16. Species already described and now 
recorded for the first time from the Kermadee Islands- Gastropoda, 36 
(2 fossil); LameUibranohia, 5. New species Gastropoda, 37; LameUi- 
bremehia, 6« 

In the nreparation of this paper I have received considerable help from 
Mr. C. Hedley, F.L.S., of Sydney, to whom I showed a portion of my collec- 
tion when passing through Sydney in October, 1913. For his invaluable 
aid, freely given, I beg now to tender my sincere thanks. Mr. T. Iredale, 
M.B.O.U., of London, has also helped in many points by consulting litera- 
ture and specimens not available to workers in New Zealand. And I have 
to thank Mr. H. Suter, of Christchurch, for clearing up a number of points 
which I submitted to him. 

I trust the information I intended to give under each species is clearly 
stated, but to avoid all misunderstanding the following explanation of the 
plan of the systematic account is given. In the case of already-described 
species the reference to the original description is given immediately after 
the name of the species, and for those species alr^dy recorded from the 
Kermadecs the reference to the work where first so recorded is given. Where 
no such reference is given it signifies that the species is now recorded from the 
Kermadee Islands for the first time. With new species I have in all oases 
described in full a single specimen, the type, which in every case has been 
deposited in the Canterbury Museum, ChristcWch. Also, in all cases of new 
spMies the type specimen has been fimred. ** Habitat is used strictly in the 
sense in which it is em{doyed by eccuogists — namely, as meaning the station 
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in which an animal liveH ; but for the sake of uniformity I have also re- 
corded under the same heading the stations in which dead shells were obtained. 
In all cases, therefore, where information is given under this head (except 
where noted '' Challenger '' Expedition) it signifies that I have actually 
seen specimens from the Kermadecs of the species in question. Under 
the heading “Distribution"’ (as distinct from habitat) I give the places 
where the species has been found. Where this heading is omitted it signifies 
that the species is, so far as is known, endemic in the Kermadec Islands. 


(tASTROPODA. 

Scutellastra kermadecensis (Pilsbry). 

Patella kermadecensis Pilsbry, ‘‘Nautilus,” vii, 109, 1894. 

Recorded, Pilsbry, Z.c. 

jRodwIa. -'Formula 31 “^^13. Rhachidian tooth very small, not nearly 
reaching to the ends of the laterals. 1st and 2nd laterals, together with the 
rhachidian, placed anterior to the 3rd lateral and uncini. simple, obtuse; 
3rd lateral with 4 cusps, of which the inner one is smallest, the next is 
largest. Uncini oblique, with 1 cusp. 

iSAsK solid, heav^ broadly oval, narrowed in front. Apex slightly in 
front of the centre. Slopes straight in all directions. Margin coarsely 
and irregularly dentate. Height 0*26 to 0-40 of length. Sculpture : Shell 
with raised angular, irregular, radiating ridges, usually only evident at the 
margin, the greater portion of the upper surface having the ridges obliterated 
by a covering of shelly matter. Young shell with close irregular high ridges. 
Colour: Upper surface yellowish, but in adult shells the shelly covering 
usually pale greenish-white. Inner layer porcellaneous white, the muscle- 
impression often partially or wholly yellow. Margin of interior showing 
the yellow of the external layer. 

Measurements of various shells are here given in tabular form. 


Hpnclnien. 

Weight. 

i 

Brendth. 

! 

j Height. 

ThickneBB 
at Apex. ^ 

Ratio 
to Length 
(L-lOO). 


Grin. 

Mm. 

Mm. 

Mm. ^ 

Mm. 


Young 


68 ; 

64 

11 1 

, , 

16 

f* 


84 

71 

20 1 

, , 

24 

High 

232 

122 

114 

64 1 

9 

44 


193 

lie 1 

104 

66 1 

9 

48 

Average 

208 

142 i 

121 

48 ; 

11 

34 

*» 

178 

149 ’ 

126 

38 1 

8 

26 

Heavy 

m 

142 1 

117 

61 1 

14 

43 


342 

174 1 

160 

46 j 

1 

10 

26 


Habitat,- Abundant living on rocks from just above low-water mark 
down to 2 m. or 3 m., Hunday Island. The largest specimens have been 
taken in less than 2 m. of water at low tide. This species lives on the 
upper surface of the rocks, and the shells are almost invariably covered 
with coralline and other algae, together with Siphoimria, Elminius^ and 
young examples of their own species, all likewise covered with algae. Also 
found on Macauley Island, Curtis Island, and French Rock. 

Fossil , — Small shells occur in fragments of volcanic tuff found on the 
south-east coast of Sunday Island. 
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Cellana H. Adams. 

Extremely abundant on rocks between tide-marks throughout the 
Kermadec^ Islands, the members of this genus constitute a highly variable 
and puzzling array of forms, diverging into four distinct types, which T have 
ranked as species. But though typical examples of these four spccucs cannot 
be confused, and are distinguished by characters of form and sculpture 
which undoubtedly would be counted as of good specific value in any genus, 
yet intermediate forms appear so frequently and of such non-characteristic 
features, and any form merges by so complete a series into each of the othei s, 
that it is impossible exactly t() define the limits of the species here accepted. 
But the, differences between the extreme foims are so great that it is in 
conceivable that any one could produce any of the others; consequently 1 
have no hesitation in ranking them as species, notwithstanding the multi- 
tude of intermediate variations. Especially bewildering to the despairing 
systematist are young sheila, where nondescript forms inseparable into well- 
defined groups gradually pass into all four species. This is a suggestive 
and perhaps significant fact, for it may be that there arc four or mor«‘ 
species now in course of production in the Kermadec Group, and the form 
with the least distinctive characters- - that which agrees with the type of 
C. cratioukUas — possibly approaches most closely to l^e supposed ancestor. 
A relationship between variation on the one hand and habitat and distri- 
bution on the other is also indicated, for, although all the forms were found 
on Sunday Island, two only C. craticulatm frolixm and C, hedhyi — were 
there dominant, and these showed a tendency to group themselves in 
distinct bolts, 'prolixus usually occurring higher up on the rocks than 
hedleyi. C. valcanicns was chiefly found on the outlying Meyer Island ; 
C. hedleyi CArrrwjata was the only form found on Macauley Island ; while 
C. ftcopulimfs alone was collected on French Rock. 

To sum up, the examination of ample material leads me to the con- 
clusion that in the Kermadec Group there exist about four^ species of 
Celhna in process of being formed out of a single species, and the young of 
all are frequently so much alike that a satisfactory disposition is scarcely 
possible. T can suggest no explanation of any value as to the (^ause of 
this great variability. An inherent tendency to vary which must be postu- 
lated for all organisms apparently has had full scope for the production of 
variants, while, perhaps through the non-arrival of other competitors in the 
area, selection has not acted on the variable characters. Odlana is not 
the only genus in which apparent unlimited variability has taken place 
in the Kermadec Islands. The case of Pterodroma mglecta is perhaps one 
of the most remarkable among birds. In this species every variation of 
colour between a uniformly black bird and one all white except the wings 
and back may be seen during the breeding season at Sunday Island. 

Cellana craticulatus (Suter). 

Hdcioniscus craticulatiia Suter, Pro. Mai. Soc., vi, ^2, 1905. 

Recorded, Suter, Lc, 

SheU depressed, height 0*24 to 0*32 of length, broadly elliptical, nar- 
rowed in front. Apex about one-third the length from the anterior end. 
Anterior slope nearly straight, posterior slope arched. Margin finely crenu- 
late. Sculpture : Exterior with numerous (about 70) close, radiating, small, 
slightly irregular riblets, made slightly uneven or minutely beaded by con- 
centric growth-lines. CoUntr : Above dark green, variously marked with 
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blotches of grey or radiating stripes of yellowish. Interior iridescent slaty 
blue, spatula brown with white centre. Dark oolour-mariangs (seen on 
holding shell to light) in narrow radiating streaks ; sometimes broader bands 
are faintly indicated. 

Length, 25*2 mm. Breadth, 21*4 mm. Height, 7*0 mm. 

„ 24*2 mm. „ 20*2 mm. „ 5*8 mm. 

„ 27*8 mm. „ 22*7 mm. „ 8*8 mm. 

This is a most variable species, to which I assign a multitude of de> 
pressed shells which I cannot satisfactorily place under any other species. 
1 would venture to say that its variants afford ample material for the 
production of all the species of GeUana in the Kermadecs. 

Habitat.- -Abundant living on rocks between tide-marks, Sunday Island ; 
most frequent about half-tide mark. 

Subsp. prolixus n. subsp. Figs. 1 and la. 

Description oj Type Specimen. — SheU depressed, height 0*29 of length, 
broadly elliptical, slightly narrowed in front. Apex at the anterior fourth. 
Anterior slope very slightly concave; posterior slope convex above, the 
lower half straight. Margin crenulate. Sculpture : Tlie apical portion is 
corroded and sharply marked off from the remainder of the shell, which 
is ornamented by numerous (over 100) fine radiating riblets. These are 
slightly irregular in size, ten^g to groups of threes, the central one of 
which is slightly larger than the others. All are crossed by concentric 
growth-lines, giving a fine beaded appearance. Colour ; The apical por- 
tion greyish-white with a row of brown spots at the margin. Basal portion 
pale lemon-yellow, darker above, with numerous radiating narrow brown 
lines. Interior iridescent lemon-yellow with radiating brown lines, spatula 
brown with a white centre. 

Length, 32 mm. Breadth, 28*2 mm. Height, 9*2 mm. 

Variations from Type . — In its typical state this variety is very distinct. 
On the ground-colour and interior becoming darker it passes over into the 
typical form. The apex may be quite or not at all corroded. A corroded 
apex surrounded by a whitish ring showing radiating brown bands is a 
characteristic feature of this subspecies, and appears frequently jn young 
shells. 

Length, 31*4 mm. Breadth, 26*4 mm. Height, 7*4 mm. 

„ 27*0 mm. „ 22*5 mm. „ 7*2 mm. 

„ 21*5 mm. „ 18*0 mm. „ 5*8 mm. 

This subspecies I at first supposed to be the true oratimdlatus, and Iredale 
also (Pro. Mai. Soc., ix, 72) has confused both this form and C. scopuUnus 
with the type of craf.iculatus. By submitting specimens to Mr. Suter I 
finally had the matter cleared up. 

Habitat . — Abundant living on rooks between tide-marks, Sunday Island. 

Cellana hedleyi n. sp. Figs. 2 and 2a. 

Desoription of Type Specimen. — SheU depressed, height 0*24 of length, 
oval, narrowed in front. Apex about one-fourth the length from the 
anterior end. Anterior slope nearly straight, posterior slope convex. 
Margin irregulariy crenulate. Scul]^ure: There are 22 br<^ leading 
ridges, each with 3 to 5 ribs nearly equal in size and regularly beaded. 
Cofeur ; Above dark yellowish-green witk 9 daric browmsh-green bands on 
alternate leading ridges, 4 being directed fomards and 5 Mokwa^rds from 
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the thus levying 3 leading ridges on each side of the apex dark 
yellowish-fipreen. In addition to the broad bands, there are in the interstices 
between the ribs numerous narrow reddish-brown streaks leading from the 
margin towards the apex (seen on holding shell to light in both light and 
dark areas). Interior iridescent slaty blue, spatula brown. 

Length, 42*5 mm. Breadth, 34*8 nim. Height, 10*3 mm. 

Va/riaJtions from Type, -The ridges vary somewhat in height and regu- 
larity, and specimens in which they are almost obsolete approach those 
of C, crcUicidaiuft prolixus and C. vtdcanicits. The normal number is ap- 
parently 22, though usually more can be counted. The colour-pattern 
dividing the shell into 22 areas is characteristic of this species. Some New 
Zealand species exhibit similar pattern. A perfectly regular specimen of 
C, hedleyi shows the central anterior ridge light-coloured, the centra] 
posterior ridge dark-coloured. On each side between these the order from 
the anterior end is dark, light, dark, 3 light, dark, light, dark, light- -thus 
making 22 in all. In old specimens the external surface of the shell is usually 
corroded and more or less whitish in colour ; the anterior, too, is whitish, 
with the margin clearly showing the ends of the numerous dark streaks. 

Length, 45*8 mm. Breadth, 37*5 mm. Height, 14*2 mm. 

„ 37*5 mm. „ 28*7 mm. ,» 9*3 jnm. 

„ 27*5 mm. „ 21*6 mm. „ 5*7 mm. 

Habitat, — Living on rocks between tide-marks, Sunday Island. This 
is the most common limpet on Sunday Island, and occurs generally just 
above low-tide mark. 

Subsp. corrugata n. subsp. Figs. 3 and Sa. 

Description of Type Specitnen, — Shdl moderately high, height 0*32 of 
length, oval, narrowed and truncated in front. Apex in the anterior third. 
Anterior and posterior slopes convex. Margin irregularly dentate. Sculp- 
ture: There are about 27 high angular ridges of var 3 dng heights, each 
bearing 2 to 5 beaded *rib8. A bead^ rib often in the interstices. Colour : 
Above dark yellowish-green, becoming paler towards the centre. Interior 
iridesoent' slaty blue, central portion white. Dark colour-streaks (one in 
nearly every interstice seen on holding shell to light) reddish-brown, narrow, 
mostly continuous from near apex to margin. 

Len^h, 38 mm. Breadth, 32*3 mm. Height, 12 mm. 

Variations from Type, — ^Measurements : — 

Length, 42*8 mm. Breadth, 37*0 mm. Height, 11*3 mm. 

„ 47*8 mm. „ 42*0 mm. „ 17*0 mm. 

„ 38*8 mm. „ 81*6 mm. „ 15*8 mm. 

Habitat, — Common living on rocks between tide-marks, Macauley Island, 
and the only CtUana collected there. 1 have also one specimen from 
Sunday Island. 

Cellana vulcanlcus n« sp. Figs. 4 and 4a. 

Recorded, Iredale, Pro. Mai. Soc., ix, 71, 1910 (Hdeioniscus dims). 

Description of Type Specimen, — Shed high, height 0*42 of length, elliptical, 
slightly narrowed in front. Apex more than a third of the length from 
the anterior end. Anterior slope steep, nearly straight ; posterior slightly 
convex. Margin finely orenulate. Smilpture: There are about 60 weU- 
maiked radiatiiig ribs, alternately high and low, crossed by concentric 
growth^Hnes, giving a beaded appearance, The apex is corroded. Odteur : 

17— Tians. 
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Above light yellowish - green. Interior iridescent pearly, the muscle- 
impression bluish and the spatula brown with a white centre. The margin 
is marked by numerous short reddish-brown streaks. 

Length, 30-2 mm. Breadth, 25 mm. Height, 12-8 mm. 

Variations from Type. — The young are prominently ribbed, dark green 
above and slaty blue within. Old shells are often much corroded, especi- 
ally above the apex, and are of a pale pearly or whitish appearance within. 

Length, 35*2 mm. Breadth, 28*0 mm. Height, 16*3 mm. 

„ 32*3 mm. ,, 26*8 mm. „ 17*8 mm. 

„ 27*3 mm. „ 22*3 mm. „ , 12*8 mm. 

A very distinct species, which Iredale referred to H. dims Reeve. In 
a later communication to me, however, he admits that it differs slightly 
from that species. As Reeve’s species is founded on specimens of unknown 
locality, and apparently related to a North Atlantic form, I think the proper 
course is to describe the Kermadec shell as new. The species of Cellana 
are often very restricted in their distribution. 

Habitat. — ^Living on rocks between tide-marks, Meyer Islet. Also col- 
lected on Sunday Island. 

Cellana scopulinus n. sp. Figs. 5 and 5o. 

Recorded, Suter, Man. N.Z. Moll., 79, 1913 (HeJcioniscus antipodvm). 

Description of Type Specimen. — Shell high, height 0*38 of length, ellip- 
tical. Apex acute, in the anterior third. Anterior slope straight, posterior 
arched. Margin finely crenulate. Sculpture : The whole upper surface 
with close regular radiating ribs crossed by concentric growth-lines, giving 
a faintly beaded appearance. The ribs not quite equal in size, every third 
one being slightly larger than the intervening two. Colour : Above yellow, 
darkening towards the apex. Interior bright orange-yellow, paler at the 
margin and on the muscle-impression, spatula rich brown with white centre. 
No dark colour-markings. 

Len^h, 35 mm. Breadth, 29*4 mm. Height, 13*4 mm. 

Variations from Type, -Large old specimens show the whole outer sur- 
face corroded, and sometimes bearing algae and Elminius ; interior more 
or less whitish, except the margin, which is yellow, and may show numerous 
short reddish-brown streaks. Some young specimens show radiating dark 
colour-streaks. All specimens seen from Sunday Island were young, with 
radiating dark colour-streaks. 

Measurements, French Rock specimens : — 

Length, 50*0 mm. Breadth, 42*0 mm. Height, 20*8 mm. 

„ 50*6 mm. „ 42*7 mm. „ 24*2 mm. 

Suter records this species from the Kermadecs as HeUdoniscus anti- 
podum, but, though young specimens resemble that species somewhat, full- 
grown examples cannot be confused. Compared with C. scopulinus, C. 
antipodum has larger ribs, and the colour-pattern, including about 11 wide 
dark bands, is quite different. C. traineroserim of AustraKa is apparently 
identical with Suter’s H. antipodum of New Zealand. 

Habitat. — Common living on rocks between tide-marks, French Bock, 
and the only species of Cellana collected there. Sunday Island ; not common. 

Schismope pacificus n. sp. Figs. 6 and 6a. 

Description of Type Specimen. — Shell turbinate, keeled, umbilicate. 
Spire flattened. Whorls 3, the last rapidly descending. Body-whorl 
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strongly keeled midway between the periphery and the suture, the keel 
double, enclosing the anal perforation, and becoming obsolete near the 
outer lip. Anal perforation long and narrow, rounded behind, pointed in 
front. Aperture pyriform, semi-detached. Outer lip at its posterior attach- 
ment sharpl}" reflected and spread over the body- whorl till it joins with 
the inner lip. Umbilicus large, deep. Sculpture : There are regular trans- 
verse ribs on the apical whorls and part of the periphery of the body-whorl, 
while the whole shell is crossed by fine spiral striae and faint transverse 
growth-lines. Colour white. 

Diameter, 1 mm. 

Variations from Type. The aperture is sometimes quite detached, and 
the transverse ribs are more prominent in some specimens than in others, 
while the keel may extend well up the spire. 

Habitat. — Dead shells dredged on gravelly bottom in 10 m. to 30 m. 
near Sunday Island. 

Fissuridea bollonsi n. sp. Fig. 7. 

Description of Type Spe-cimem.. - Shell moderately elevated, height 
041 of length, elongate-elliptical. Apex in anterior third. Anterior slope 
straight, posterior slightly convex. Margin crenulate. Foramen elongate, 
the sBes parallel at each end, but bowed outwards in the middle third. 
Sculpture : About 40 beaded ribs alternating with an equal number of 
much smaller beaded riblots. Under the microscope the beads appear as 
prominent blunt points. Colour : Above dirty white, interior white, show- 
ing about 10 faint dark bands. 

Length, 9*2 mm. Breadth, 6 mm. Height, 3‘8 mm. 

Variation f ram Type. — There is some variation in the proportions of the 
shells, indicated by the following measurements. A few are depressed and 
elongate-elliptical ; a few high, broadly elliptical, with the anterior slope 
concave and the posterior slope much arched. These latter are oH shells, 
which, from growing normally at first, slightly alter the direction of their 
sides. Sometimes a distinct horizontal suture is present, as though there 
had been a resting between two growing periods. Foramen in young speci- 
mens well in front of the apex ; in adult shells it is at the apex. In many 
individuals the colour-bands are absent. 

Length, 11*0 mm. Breadth, 7-8 mm. Height, 4*0 mm. 

„ 10*7 mm. „ 6*6 mm. „ 3*5 mm. 

„ 10*2 mm, „ 7*2 mm. „ 6*0 mm. 

HahiioX. — Living on rocks under a coral-likc alga, South Bay, Sunday 
Island ; plentiful. 

Tectus royanus (Iredale). 

Trockm royanus Iredale, Pro. Mai. Soc., x, 225, 1912. 

Recorded, Iredale, I.c. 

Sculpture : In adult shells the upper supfaoe is invariably covered with 
algae, coralline and other, while the base usually supports a colony of 
Serpulae. Young shells, however, show the sculpture. Suture well marked. 
The whorls are flat, with very low rounded nodules along the lower edge, 
there being about 15 at a distance of 2 cm. from the apex, but sometimes 
they are so indistinct that they can scarcely be detect^. The whole ex- 
terior is ornamented by close spiral beaded ribs, about lO to a centimetre, 
crossed by diagonal growth-lines, and covered with a white calcareous coat- 
ing. The base has diagonal growth-lines on a white calcareous eovertiig, 

17 * 
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but near the interior, where the coating is absent, it shows regular spiral 
threads, which are closest along the exterior margin. Colour white, interior 
pearly iridescent, with a well-marked white margin on the exterior of the 
outer lip. 

Height, 77 mm. Major diameter, 84 mm. 

„ 80 mm. „ 97 mm. 

A very distinct species, the occurrence of which in the Kermadecs is 
as remarkable as that of Scutellastra kertnadecensist Catsidea royana^ and 
Spondylus raoulensis. Tecim royanus is allied to T. pyramus Born, an 
Indo-PaciRc species, but differs in colour and in sculpture, which is much 
finer than that in T, pyramus. 

Habitat. — Sunday Island and Meyer Islet. Living on rocks from low- 
water mark down to 6 m. or 8 m. ; fairly plentiful in places, but difficult to 
collect. One or two live specimens were taken between tide-marks. 

Fossil,— A broken shell was extracted from a block of lava lying on the 
shore on the east side of Sunday Island. The rock was identified as being 
part of a lava-flow about 50 m. higher up the cliff. {Ttochus sp. Oliver, 
Trans. N.Z. Inst., 43, 531.) 

Trochus calcaratus Souverbie. 

Trochus calcaratus Souverbie, Joum. de Conch., 1875, 41, t. 4, fig. 7. 
Fossil , — Fragments taken from hard sandy tuffs of submarine origin on 
Dayrell Islet, off Sunday Island, agree, so far as they go, with this species. 
(Trochus sp. Oliver, Trans. N.Z. Inst., 43, 527.) 

Distribution (Recent). — Lord Howe Island, Australia, New Caledonia, 
Philippines. 

Clanculus atypicus Iredale. 

Clanculus atypicus Iredale, Pro. Mai. Soc., x, 225, 1912. 

Recorded, Ir^ale, l,c. 

Habitat. — Living under stones near low-water mark, Coral Bay, Sunday 
Island. On stones in rock-pools, Meyer Island. 

Clanculus stigmatarius A. Adams. 

Clanculus stigmatarius A. Adams, Pro. ZooL Soc., 1851, 161, 1852. 
Fossil , — One shell taken from hard sandy tuffs of submarine origin on 
Dayrell Islet, near Sunday Island. Specimen not quite typical. (Clanculus 
sp. Oliver, Trans. N.Z. Inst., 43, 627.) 

Distribution (Recent). — Australia, New Caledonia, Western Pacific, 
Philippines. 

Solariella incerta (Iredale). 

MonUea incerta Iredale, Pro. Mai. Soc., x, 226, 1912. 

Recorded, Iredale, l,c. 

Habitat, — ^living among rocks between tide-marks, Sunday Island. 

Gena oliveri Iredde. 

Oena dtimi Iredale, Pro. Mai. Soc., x, 226, 1912. 

Recorded, Iredale, l,c. 

Habitat , — ^living among rooks near low-water mark, Sunday klaad. 

Very closely affied to a species in Norfolk Island, which differs prin- 
cipally in having fine close spiral striae. 
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Angaria tyria (Reeve). 

DdfhinvUa tyria Reeve, Pro. Zool. Soc., 1842, 102, 1843. 

Recorded, Iredale, Pro. Mai. Soc., ix, 71, 1910. 

Habiiai.—lAvmg among rooks near low-water mark, Meyer Island ; 
not common. 

DistribiUmt. — Australia. 

Angaria distorta (Linn^). 

Turbo distorta Linne, Syst. Nat., ed. x, p. 764, 1758. 

Recorded, Iredale, Pro. Mai. Soc., ix, 71, 1910. 

Habitat . — One shell found on beach, Sunday Island (Iredale). 
Distribution . — Indian Ocean. 

Philorene gen. nov. 

Shell Bubdiscoidal, the body-whorl descending, umbilicate; spire de- 
pressed ; whorls rounded ; aperture circular ; peristome continuous. 
Type.- P. texturata Oliver. 

Philorene texturata u. sp. Fig. 8. 

Description oj Type Specimen. -Shell subdiscoidal, the body- whorl 
slightly descending, umbilicate, whorls 3. Spire hat, body-whorl circular 
in section, its upper portion level with the periphery of the penultimate 
whorl. Aperture circular, peristome continuous, slightly expanded above 
and below on the inner side. Umbilicus deep. Suture deep. Sculpture : 
Protoconch smooth. Regular transverse ridges on the base of the whorls 
round the umbilicus. Interior of umbilicus with spiral ridges terminating 
at the lower expansion of the inner lip. Over the whole surface of the shell 
are close regular low spiral threads ornamented with transverse lenticular 
beads. Colour white. 

Maximum diameter, 2 mm. ; minimum diameter, 1*5 mm. 

Habited.. --DcsA shells common in dredgings near Sunday Island. 

Brookula stibarochila Iredale. 

Brookula stibarochila Iredale, Pro. Mai. Soc., x, 220, 1912. 

Recorded, Iredale, l.c. 

Specimens vary considerably in the number of ribs ; the type has them 
wide apart. 

HabUal. — A few dead shells dredged near Sunday Island. 

Turbo argyrostomus Linne. 

Turbo argyrostomus Linn4, Syst. Nat., ed. x, 764, 1768. 

Recorded (fossil), Oliver, Trans. N.Z. Inst., 43, 527, 1911. 

Fossil . — Plentiful in hard sandy tuffs of submarine origin on Dayrell 
Islet, off Sunday Island. 

Distribuiwn (Recent). — ^Australia, Pacific Ocean from New Caledonia 
to Hawaii and the Paumotus, Indian Ocean. 

Leptothyra picta (Pease). 

CoUonia picta Pease, Amer. Joum. Conch., iv, 91, 1868, 

Recorded, Iredale, Pro. Mai. Soc., ix, 71, 1910. 
ira6ita/.~Dead sheUs abundant in dredgings on gravelly bottom near 
Sunday Island, in 10 m. to 30 m. 

Dudribution . — Society Islands, Paumotus. 
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Nerita melanotragus E. A. Smith. 

Nerita melanotragus E. A. Smith, Zool. Col. H.M.S, “ Alert ” (1, viii), 
69, 1884. 

Recorded, E. A. Smith, Z.c. 

Habitat . — Abundant living on rocks between tide-marks, most frequent 
at half-tide mark or higher, Sunday Island, Macauley Island. 

Fossil . — In fragments of volcanic tuffs at Titi Knob, on east coast of 
Sunday Island. 

Distributiofi.- Lord Howe Island, Norfolk Island, New Zealand, 
Tasmania, Australia, Henderson Island (East Pacific . 

Nerita plicata Linne. 

Nerita plicata Linne, Syst. Nat., ed. x, 779, 1758. 

Recorded, Iredale, Pro. MaL Soc., ix, 71, 1910. 

Habitat.- -Living on rocks about half-tide mark, Sunday Island and 
Meyer Island ; very rare. 

Distribution . — Lord Howe Island, Norfolk Island, Australia, Pacific 
Ocean from New Caledonia to Hawaii, Indian Ocean. 

Pronesopupa senex Iredale. 

Pronesopupg senex Iredale, Pro. Mai. Soc., x, 385, 1913. 

Record^, Iredale, l.c. 

Habitat . — Living on tree-trunks not moss-covered on the low ground, 
chiefly on Corynocarpus and Melicyfus trees, Sunday Island. 

Melarhaphe unifasciata (Oray). 

Litorina unijasciata Grav, King's “ Survey of Australia,** ii, App., 
483, 1826. 

Recorded, Iredale, Pro. Mai. Soc.. ix, 71, 1910 {LUtorina tnauritiana). 
Habitat . — Living on rocks near high-water mark, north coast, Sunday 
Island ; rare. 

Distribution . — Lord Howe Island, New Zealand, Tasmania, Australia. 

Tectarius feejeensis (Reeve). 

Littorina Jeegeensis Reeve, Conch. Icon., fig. 82, 1857. 

Recorded, Iredale, Pro. Mai. Soc., ix, 71, 1910. 

Habitat . — Living on rocks near high-water mark, north coast. Sunday 
Island. 

Distribution . — Indian and Pacific Oceans. 

Hinea bratilianus (Lamarck). 

Bucdnum brasilianus Lam., Anim. s. Yert., vii, 272, 1822. 

Recorded, Iredale, Pro. Mai. Soc., ix, 71, 1910 (Planaxis). 

Habitat . — ^Abundant living on rocks between tide-marks, Sunday Island. 
Distribution . — ^Lord Howe Island, Norfolk Island, New Ze^tland, Australia, 
Easter Islahd. 

Haurakii kermadecensis n. sp. Fig. 9. 

Description oj Type Specimen. — ShM ovate, apex blunt, aperture broadly 
ovate. Whorls 5, rounded, suture impressed. Inner lip slightly detached, 
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giving a small umbilical depression. Soidpture : Protoconch of IJ whorls 
spirally ribbed, there being 4 spirals on the lower whorl. First adult whorl 
with pronounced longitudinal plications, crossed by 3 spirals, 2 near the 
upper and 1 near the lower suture, and slightly beaded at the intersections. 
In the succeeding whorls the three spirals are more pronounced and the 
central space is faintly spirally ribbed, the axial plications remaining fairly 
prominent. In the body-whorl the longitu^nals become obsolete at the 
periphery, while there are about 12 spiral ribs, the upper one most pro- 
minent, the 4th and 5th least so. Colour : White wdth spiral brown lines ; 
the protoconch ribs are brown, also the two upper and one lower spiral ribs 
on the succeeding whorls, and 1st to 3rd and 6th to JOth spirals on the body- 
w^horl, leaving the peripheral two white. 

Height, 1-8 mm. Diameter, 1 mm. 

Habitat. — Dead shells dredged abundantly in 10 m. to 30 m. on gravelly 
bottom off Hunday Island. 

Notosetia electra n. sp. Fig. 10. 

Description of Type Spexiimen. -- Shell minute, ovate, apex obtuse. 
W^horls 3J, flattened, suture distinct. Aperture circular, peristome thin, 
not continuous. A small umbilical depression between the inner lip and 
the body-whorl. Sculpture : Protoconch smooth. Shell with microscopic 
spiral striae indicated. Colour pink. 

Height, 0'7 mm. Diameter, 0‘4 mm. ‘ 

HaMat.- A few dead shells dredged on gravelly bottom near Sunday 
Island, 

Merelina pisinna (Mclvill and Standen). 

Alvania pisinna Melv. & Stand., Journ. Conch., viii, 305, 1896. 

UabUat. — Dead shells dredged abundantly in 10 m. to 30 m. on gravelly 
bottom near Sunda}^ Island. 

Distrib ution . — Loyal ty Isl a nds. 

Onoba carnosa (Webster). 

Rissoia oamosa Webster, Trans. N.Z. Inst., 37, 278, 1905. 

Recorded, Iredale, Pro. Mai. Soc., ix, 71, 1910 (Rissoa). 

This species occurs in four fairly well-defined coloip- varieties, which 
may be characterized as under : — 

1. Var. typica. — Spirally marked brown and white ; the lower half of 
each whorl brown, the upper half white. 

2. Var. fusca. — The whole shell brown. 

3. Var. alba. — The whole shell white. 

4. Var. bicolor. — Spire brown, body-whorl white. 

Habitat. — ^Dead shells abundant in dredgings on gravelly bottom in 
10 m. to 30 m. near Sunday Island. 

Distribution. — ^New Zealand (varieties typim, fusca, and hicolor). 

Onoba candidissima Webster. 

Rissoia candidissima Webster, Trans. N.Z. Inst., 87, 278, 1906. 
Recorded, Iredale, Pro, Mai. Soc., ix, 71, 1910 (Rissoa). 

Habitat. — Dead shells dredged on gravelly bottom in 10 m. to 30 m. near 
Sunday Island.^ 

Distribution!— New Zealand. 
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RiitoitUL angasi Pease. 

Risnaina angasi Pease, Amer. Joum. Coach., vii,"20, 1872. 

Habitai . — ^Living under stones near low-water^mark, Coral Bay, Sunday 
Island. 

Distribiftion , — New South Wales, 

• 

Rissoina plicata A. Adams. 

Rissoim plicaia A. Adams, Pro. Zool. Soc., 1851, 264, 1852. 
Recorded, Iredalc, Pro. Mai. Soc., ix, 71, 1910. 

Habitat , — Dead shells dredged on gravelly bottom near Sunday Island. 
DistrihUion . — New Guinea, Fiji, Ellice Group, Hawaii. 


Zebina cooperi n. sp. Fig. 11. 

Description oj Type Specitnen, — Shdl elongate - ovate, the right side 
straight, the left slightly convex. Aperture ovate, slightly produced late> 
rally. Whorb 7, flattened, the suture scarcely marked. Outer lip very 
thick, with 3 blunt tubercles inside the anterior end. A distinct canal 
between the posterior end and the body-whorl. Smdpture : Protoconch 
smooth. First adult whorl with about 12 longitudinal plications. The 
distance between them increases while their height decreases, until they 
become quite obsolete on the 4th whorl. On the parietal wall, near the 
posterior canal, are 3 minute lon^tudinal plications. Otherwise the shell 
IS perfectly smooth and glassy, with microscopic axial striations. Colour : 
Glassy white, the interior structure indicated by darker spiral bands. 

Height, 5 mm. Diameter, 2*4 mm. 

Habitat . — ^Dead shells abundant in dredgings on gravelly bottom in 
10 m. to 30 m. near Sunday Island. 

Isselia chiltoni n. sp. Fig. 12. 

Description oJ Type Specimen. ShM elongate-ovate, the aperture 
slightly extended laterally. Whorls 5(, slightly flattened, suture deep. 
Aperture ovate, notched in front. Columella obliquely truncated anteriorly. 
Inner lip thickened, forming a callosity at the anterior angle of the colu- 
mella. Sculpture: Protoconch of 1 whorl, smootli. First adult whorl 
with about 10 longitudinal plications. On the following whorl the longi- 
tudinal plications are crossed by 3 spiral ribs, the lowest only being pro- 
minent, beaded at the intersections. On the penultimate whorl a 4th spiral 
is added. On the body-whorl above are 9 spiral ribs, forming nodules at 
the intersections of longitudinal plications ; the 2nd and 3rd spirals approxi- 
mate, as do the 4th and 5th. On the under-surface these appear as 6 riba, 
the upper being double. The interstices between the four anterior spirals 
about twice the width of the ribs. Oolowr white. 

Height, 2*8 mm. Diameter, 1*4 mm. 

Habitat . — Dead sheDs abundant in dredgings in 10 m. to 30 m. off Sunday 
Island. 

Eptgrus intiilaris n. sp. Fig. IS. 

Description of Type Specimen. — ShM elongate, apex blunt, aperture 
produced, the b^y-whorl more than half the length of the shell. Whorls 
4|, loosely coiled, rounded, shouldered above, suture deeply impressed. 
Aperture oval, pmstome continuous, thidtened throughout, a distinct 
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groove separating the inner lip from the body-whorl. Soul^UTe : Proto- 
eonch smooth, shining. Shell smooth, faintly microscopically marked 
spirally, also transversely, with growth-lines. Gdour white. 

Height, 2*8 mm. Diameter, 1 mm. 

HabikU , — Dead shells dredged on gravelly bottom in 10 m. to 30 m. near 
Sunday Island. 

Epigrus gracilis n. sp. Fig. 14. 

Description of Type Specimen. — ShM elongate, slender, the whorls in- 
creasing but little in size. Whorls 4}, flattened, loosely coiled, margined 
above, suture deeply impressed. Aperture oval, peristone continuous, thin, 
inner lip separated from body-whorl by a distinct groove. Sculpture : 
Protoconch smooth. Shell with spiral threads and lines. On 1st adult 
whorl about 5 narrow low threads, which broaden and increase on succeed* 
ing whorls, there being on the body-whorl about 6 principal and as many 
smaller spiral threads, the interstices having under a high power a rough 
pitted appearance. Colour white. 

Height, 1*7 mm. Diameter, 0*6 mm. 

HabUtU . — Dead shells dredged on gravelly bottom in 10 m. to 30 m. off 
Sunday Island. 

Cerostraca n. gen. 

Shell ovate, thin, whorls rounded, suture impressed. Aperture detached, 
circular, body-whorl anteriorly having a callosity just above the produced 
and expanded outer lip. 

Type, — C. iredalei Oliver. 

Cerostraca iredalei n. sp. Fig. 15. 

Description of Type Specimen. — Shdl ovate, apex blunt, the body-whorl 
bearing in front a prominent transverse callosity. Aperture completely 
detached from body-whorl, circular, the margin thin and expanded.^ Sculp- 
ture : Shell quite smooth. Colour : Protoconch white. Adult whorls 
glassy pink, a dark-pink spiral line below the sutmce, and another on the 
base of the whorl-shell. Anterior callosity dark pink. Peristome white. 
Height, l'3mm. Diameter, 0*7 mm. 

HabUal . — Dead shells dredged on gravelly bottom in 10 m. to 30 m. off 
Sunday Island. 

Amphithalamus sundayensis n. sp. Fig. 16. 

Description of Type Sped/ft^. — ShM mintite, ovate, apex blunt. Whorls 
4, flattened, suture impres(^. Aperture detached, broadly elliptical, 
slightly angled behind. Peristome thickened, a ridge connecting its pps- 
terior end with the body-whorl. Umbilical furrow mde. Soulpture : The 
whole shell quite smooth. Colour: Light olive-brown, the suture, peri- 
stome, and lower part of body-whorl darker. 

Height, 1*2 mm. Diameter, 0*6 mm. 

Habitat.— Deed shells dredged on gravelly bottom in 10 m. to 30 m. near 
Sunday Island. 

Heterorissoa sectmda Iredale. 

Heterorissoa seounda Irddale, Pro. Mai. Soc., x, 222, 1912. 

Recorded, Iredale, l.o. 

Habitat.— DesA shells common in dredgings in 10 m. to 30 m. off Sunday 
bland. 
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Assiminea nitida (Pease). 

Hydrocena nitida Pease, Pro. Zool. Soc., 1864, 674, 1865. 

Recorded, Iredale, Pro. Mai. Soc., x, 370, 1913 (BaHeeia ohrysomela). 

Habitat. — Living on rocks wetted by fresh water near the coast, Sunday 
Island and Dayrell Islet. (Dead shells occasionally- dredged off the shore.) 

Distrihution. ’ Lord Howe Island, Norfolk Island, New ( -aledonia, Poly- 
nesia. 

Royella sinon (Buyle). 

Cerithium sinon Ba}de, Journ. de Conch., xxviii, 243, 1880. 

Recorded, Iredale, Pro. Mai. Soc., ix, 71, 1910 {Cerithiopsis). 

HahikU . — Dead shells found on the beaches, Sunday Island. 

Distrihatiov . — Norfolk Island, Lifu, Bohol, Henderson Island (East 
Pacific). 

Cerithium bavayi Vignal. 

Cerithimn hcvoayi Vignal, .lourn. Conch., xlix, 304, 1901. 

Habitat. — A few dead’shells washed up on the beaches, Sunday Island. 
DiMribiUion. — Loyalty Islands . 

Joculator pinea (Hedley). 

Cerithiopsis pitiea Hedley, Pro. Linn. Soc. N.S.W., 34, 440, 1909. 

Habitat. — A few dead shells dredged off Sunday Island on gravelly 
bottom in 10 m. to 30 m. 

Distribution. — Queensland. 

Joculator aelomitres (Melvill and Standen). 

Bittium aelom>itres Melvill and Standen, Jcmrn. Conch., viii, 298, 
1896. 

HahUat. — Dead shells dredged in 10 m. to .30 m. off Sunday Island. 
Distribution. — Lifu . 

Sundaya n. gen. 

Shell pupoid, apex obtuse, sides convex. Protoconch minute, of 1 whorl. 
Body-whorl contracting anteriorfv, canal nearl>' straight, sculptured with 
nodulous spiral ribs. 

Type. — S. exquisita Oliver. 

Sundaya exquisita n. sp. Fig. 17. 

Description oj Type Specimen. -Shell pupoid, apex obtuse, body-whorl 
more than half the length of the shell. Whorls 4, flattened, suture im- 
pressed. Aperture rhomboid, angled behind, notched in front. Canal 
short. Outer lip thin, slightly expanded. Scidpture : Protoconch smooth. 
First adult whorl with 2, remainder with 3, spiral nodulous ribs. The 
nodules arranged regularly in longitudinal as . well as spiral rows, about 
15 longitudinal rows on the body-whorl. Base with 3 spiral ridges not 
nodulous. Colour : Reddish-brown, the protoconch and lip lighter. 
Height, 1 mm. Diameter, 0*5 mm. 

Habiiat . — ^A few dead shells dredged in 10 m. to 30 m. on gravelly bottom 
Bear Sunday Island. 
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Triphora granifera Brazier. 

Trifaris granifera Brazier, Pro. Linn. Soe. N.8.W., ix, 173, 1894. 

Habitat, — Dead shells dredged on gravelly bottom in 10 m. to 30 m. off 
Sunday Island. 

Distribution. — New South Wales. 

Triphora jousscaumei Hervier. 

Triforis joimeaumei Hervier, Journ. de Conoh., 45, 250, 1898. 

Habitat. — Dead shells dredged on gravelly bottom in 10 m. to 30 m. near 
Sunday Island. 

Distribuliofi . — Lif u . 

Triphora ampulla Hedley. 

Triphora ampulla Hedley, Pro. Linn. Soc. N.8.W., 27, 618, 1903. 

Habitat. — Dead shells dredged on gravelly bottom in 10 m. to 30 m. off 
Sunday Island. 

Distribution. — New Zealand, New South Wales. 

Sinistroseila n. gen. 

Shell turreted, sinistra!, sculptured with spiral ridges only. 

Type. Triforis inoisus Pease. 

Sinistroseila incisus (Pease). 

Trijoris ifwi8^l8 Pease, Pro. Zool, Soc., 1860, 434, 1861, 

Habitat. — A few dead shells dredged in 10 m. to 30 m. on gravelly bottom 
off Sunday Island. 

-Hawaii, Funafuti, New Guinea. 

Caecum solitarium n. sp. Fig. 18. 

Description of Type Specimen, — Shell curved, of nearly uniform diameter 
throughout, anteriorly obliquely truncate. Septum much ezserted, hemi- 
spherical, making an abrupt shoulder at the junction of the shell. Sculpture : 
Shell smooth, but showing under the microscope regular concentric growth- 
lines. Colour white. 

Length, 2*7 mm. Diameter at anterior end, 0*4 mm. ; at posterior 
end, 0*3 mm. 

Habitat. — A few dead shells dredged near Sunday Island. 

Alata aratrum Marty n. 

Alata aeatrum Martjm, Univ. Conch., 1, 80, 1784. 

Recorded, Iredale, Pro. Hal Soc., ix, 71, 1910 (Strombus), 

Habitat, — Dead shells found on the beaches, Sunday Island. 

Distribution . — Indo-Pacific region. 

Strombus urceus Linn^. 

Strmnbus urceus Linne, Syst. Nat., ed. x, 745, 1758. 

Recorded, Iredale, Pro. ^1. Soc., ix, 71, 1910. 

Habitat, — Dead shells found on the beaches, Sunday Island. 

Distribution, — ^Lord Howe Island, Norfolk Island, Australia, f^hilipjwes, 
Indian Ocean. 
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Strombus elegans Sowerbj. 

Strombus elegans Sowb., Thea. Oonoh., t. 7, figs. 43, 48. 

Recorded, Iredale, Pro. Mai. Soc., ix, 71, 1910. 

HabiUU. — One dead shell dredged (Iredale). 

Distribution, — ^Australia, Indo-Pacdfic. 

Xenophora corrugata (Reeve). 

Phofus corrugata Reeve, Pro. Zool. 8oc., 1842, 163, 1843. 

Recorded, Iredale, Pro. Mai. Soc., ix, 71, 1910. 

Habitat. — ^Dredged alive in 30 m. near Meyer Island (W. S. Bell). 
Z>fS^n6t^ion.— New Zealand, Indian Ocean, Japan. 

Roya nutatus (Hedley). 

Capidus nutatus Hedley, Pro. Linn. Soc. N.S.W., 33, 467, 1908. 
Recorded, Iredale, Pro. Mai. Soc., x, 218, 1912 (/?. keruiadscejms). 
Habitat. -Taken alive at Sunday Island by R. S. Bell. 

Distribution. — New South Wales. 

Hipponix foliacea Quoy and Gaimard. 

Hipponix Joliacea Q. & 0., Voy. ‘‘ Astrolabe,” Zool., iii, 439, 1834. 
Recorded, Iredale, Pro. Mai. Soc., ix, 71, 1910. 

Habitat. — Living on stones in rock-pools at Meyer Island ; fairly common. 
Fossil. — In hard sandy volcanic tuffs of submarine origin at Dayrell 
Islet. (AmattJiea sp. Oliver, Trans. N.Z. Inst., 43, 527.) 

Distribution. — Indo-Pacific region. 

Natica sagittata Menke. 

Natioa sagittata Menke, Moll. Nov. Holl., 10, 1843. 

Recorded, Iredale, Pro. Mai. Soc., ix, 71, 1910. 

Habitat..- A few dead shells washed up on the beaches, Sunday Island. 
Distribution. — ^Lord Howe Island, Norfolk Island, Australia. 

Natica orientalis Gmelin. 

Natioa orientalis Gmelin, Syst. Nat,, ed. xiii, 3673, 1791. 

Recorded, Iredale, Pro, Mai. Soc., ix, 71, 1910. 

Habitat. — Dead shells rarely washed up on beaches, Sunday Island. 
Distribution. — Lord Howe Island, Malay Archipelago. 

Polinices simiae (Deshayes). 

Natica simiae Deshayes, Anim. s. Vert., viii, 522. 

Recorded, Iredale, Pro. Mai. Soc., ix, 71, 1910. 

Habitat. — Dead shells frequently washed up on the beaches, Sunday 
Island. 

DistribUion. — Lord Howe Island, Norfolk Island, Philippines, Pacific 
Ocean. 

Lamellaria ophione Gray. 

LgmeOaria ophione Gray, Pro. Zool. Soh., 1849, 169, 1850. 

Recorded, Suter, Subantarctic Is. N.Z., i, 22, 1909. 

Habitai. — ^Dead shells rarely found washed up on the beaches, Sunday 
Island. 

Distribution . — ^New Zealand, Tasmania, Australia. 
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Vanikoro wallacei Iredale. 

Vanikoro ioaUaoei Iredale, Pro. Mai. Soc., x, 226, 1912. 

Recorded, Iredale, I.c. 

Habitat . — Living under stones in rock-pools, Meyer Island. 

lanthina violacea (Bolten). 

lanthim indaoea Bolten, Mus. Bolt., 75, 1798. 

Recorded, Iredale, Pro. Mai. Soc., ix, 71, 1910 (/. iarUhina). 

Specimens from the Kermadecs can be sorted out into two varieties, 
a larger conoidal form and a smaller depressed form, between which it 
seems impossible to draw a satisfactory line. Possibly the small depressed 
shells are young, and afterwards the descent of the body-whorl gives them 
a more conoidal appearance. But, of course, it must be admitted that 
if only four species are recognised in the genus, then /. oidacea must be 
counted as very variable. 1 include J. commimis Lam. and J. halteata 
Reeve of Siiter’s Manual under this species. 

Habitat . — ^Live specimens cast up on the beaches at Sunday Island in 
large numbers, many having attached their rafts of eggs. Also found at 
Macauley Island. 

Distribution. -All tropical seas, and extending well into the temperate 
zones. New Zealand, Lord Howe Island. 

lanthina globosa Swainson. 

lanthina globosa Swains., Zool. Illustr., ii, pi. 85, 1822. 

Recorded, Iredale, Pro. Mai. Soc., ix, 71, 1910. 

Habitat . — ^Live specimens at certain times washed up in numbers on the 
beaches at Sunday Island. 

Distribution . — Tropical and warm temperate seas. New Zealand. 

lanthina exigua Lamarck. 

lantfUm exigua Lam., Anim. s. Vert., vi, 206, 1822. 

Recorded, Iredale, Pro. Mai. Soc., ix, 71, 1910. 

Habitat . — ^Live specimens frequently cast up on the beaches at Sunday 
Island. 

Distribution . — Tropical and warm temperate seas. New Zealand, Lord 
Howe Island. 

lanthina umbilicata d’Orbigny. 

lanthina unbilicata d’Orbigny, Voy. Amer. M6rid., 414:, 1847. 
Recorded, Iredale, Pro. M^. ^c., ix, 71, 1910. 

Habitat . — ^Living adult specimens rarely, young at certain timM fre- 
quently, washed up on the beaches at Sunday Island. 

Distribution . — ^Lord Howe Island, Hawaii, North Pacific, Atlantic. 

Recliizia lutea (Bennett). 

Janthina lutea Bennett, Narr. Whaling Voy., ii, 298, 1840. 

Recorded, Iredale, Pro. Mai. Soc., ix, 71, 1910 (fi. hargravesii). 

Habitat . — Live specimens occasionally washed up on the beaches at 
Sunday Island. 

Distribution. — Australia. 
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Cypraea caputserpentis Linne. 

Cypraea caputserpentis Linn6, Syst. Nat., ed. x, 720, 1768. 

Recorded, Cheeseman, Trans. N.Z. Inst., 20, 166, 1888. 

Habitat. — Live specimens rarely found in rock-pools and among rocks 
near low-water mark, Sunday Island (R. S. Bell). 

Distribution.— hold Howe Island, Norfolk Island, Australia, Pacific 
islands from New Caledonia to the Paumotus, Indian Ocean. 

Cypraea carneola Linn^.. 

Cypraea oariiedla Linne, Syst. Nat., ed. x, 719, 1768. 

Habitat . — Dead shells fmmd on the beaches, Sunday Island. 

Distribution. — Australia, Pacific islands from New Caledonia to Hawaii, 
Indian Ocean. 

Cypraea Isabella Linne. 

Cypraea isabeUa Linn6, Syst. Nat., ed. x, 722, 1768. 

Habitat . — Dead shells found on the beaches, Sunday Island. 

Distribatiofi . — Australia, New Guinea, Pacific islands from New Cale- 
donia to Hawaii, Indian Ocean. 

Cypraea erosa Linn6. 

Cypraea erosa Linne, Syst. Nat., ed. x, 723, 1758. 

Recorded, Iredale, Pro. Mai. Soc., ix, 71, 1910. 

Habitat. — Dead shells occasionally washed up on the beaches at Sunday 
Island. 

Distribution. — Indo-Pacific region. 

Cypraea poraria Linn6. 

Cypraea poraria Linn^, Syst. Nat., ed. x, 724, 1768. 

Habitat. — One living specimen found among rocks in Denham Bay, 
Sunday Island (R. S. Bell). 

Distr^mtion.--'LoTd Howe Island, Australia, Pacific islands from New 
Caledonia to Hawaii. 

Cypraea flaveola Linne. 

Cypraea JUvoeda Linn6, Syst. Nat., ed. x, 724, 1768. 

Habitat. — Dead shells occasionally washed up on the beaches, Sunday 
Island. 

Distribution . — Australia, Japan. 

Trivia desirabilis Iredale. 

Trivia desirabilis Iredale, Pro. Mai. Soc., x, 226, 1912. 

Recorded, Iredale, l.c. 

Habitat. — Dead shells occasionally washed up on the beaches, Sunday 
Island. 

Trivia napolina (Keiner). 

Cypraea napolina Eiener. Coq. Viv. 144. 

It^orded, Iredale, Pro. Mai. Soc., ix, 71, 1910. 

Habitat. — One dead shell found on beach, Sunday Island {Iredale). 
Distribution. — Indo-Pacific region. 



Oliver. — Mollusoa of the Kermadec Uland%, 


527 


Erato lachryma Gray. 

Eroio lachryma Gray, Deacr. Oat., 17, 1832. 

Recorded, Iredale, Pro. Mai. Soc., ix, 71, 1910. 

Habitat . — Dead Bbells frequently dredged on gravelly bottom in 10 m. to 
30 m. of! Sunday Island. 

IHstrihUion. — Australia, Tasmania, Japan. 

Charonia lampas (Linne). 

Murex lampas Linne, Syst. Nat., ed. x, 748, 1758. 

Recorded, Iredale, Pro. Mai. Soc., ix, 71, 1910 (Septa ruhiounda), 
Kermadec. specimens vary a good deal in the shape of the shell and 
the size of the nodules. They appear to have the characters of both C, ruhi- 
ounda and C. nodijera as defined bv Hedlev (“ Endeavour ” Results, 66, 
1914). 

Habitai. Sunday Island. Live specimens up to 12 cm. in length on 
rocks about low- water mark. Dead shells washed up on the rocks attained 
a length of over 23 cm. 

IHstrihuiion.^ -New Zealand, Tasmania, south-east Australia, Medi- 
terranean, Atlantic, Japan. 

Cymatium cxaratum (Reeve). 

Triton exaratns Reeve, Pro. Zool. Soc., 1844, 116, 1845. 

Recorded, Iredale, Pro. Mai, Soc., ix, 71, 1910. 

Uabital. A few live and many dead specimens washed up on the beaches, 
Sunday Island. 

Distribution . — New Zealand, Australia. 

Cymatium spengleri (Chemnitz). 

Murex spengleri Ghemn., Conch. Cab., xi, 117, 1795. 

Recorded, Cheeseman, Trans. N.Z. Inst., 20, 165, 1888 (Triton). 
Habitat . — One live and many dead shells found on the beaches at Sunday 
Island. 

Distribution . — New Zealand, Tasmania, Australia. 

Cymatium dunkeri (Lischke), 

Triton dunkeri Lischke, Mai. Blatt., xv, 219, 1868. 

Recorded, Iredale, Pro. Mai. Soc., ix, 71, 1910. 

HabUai . — A few imperfect dead shells found on the beaches at Sunday 
Island. 

Distrih ution . J apan . 

Cymatium caudatum (Gmelin). 

Triton caudatum Gmelin, Syst. Nat., ed. xiii, 3536, 1791. 

Recorded, Iredale, Pro. Mai. Soc., ix, 71, 1910. 

Habitat . — Dead shells found on the beaches, Sunday Island. 

Distribution. — Australia. 

Cymatium parthenopeum von Balis. 

Murex parthenopeus von Salis, Reise Neapel, 370, 1793. 

Recorded, Iredale, Pro. Mai, Soc., ix, 71, 1910 (C. oostatum). 

Habitat . — Dead shells occasionally washed up on the beaches at Sunda}' 
Island. 

Distribution —New Zealand, Australia, Society Islands, Japan, Atlantic 
coasts. 
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Cymatium labiosum (Wood). 

Murex labiosum Wood, Index Test. SuppL, 15, 1828. 

Recorded, Iredale, Pro, Mai. Soc., ix, 71, 1910. 

Habitat, — ^Dead shells frequent on the beaches of Sunday Island. 
Distributiofi. — Australia, Philippines, Indian Ocean. 

Cymatium vespaceum Lamarck. 

Triton vespacsum Lam., Anim. s. Vert., vii, 186, 1822. 

Recorded, Iredale, Pro. Mai. Soc., ix, 71, 1910. 

Habitat. — Dead shells found on the beaches, Sunday Island. 

DistribiUum. — Australia, Indian Ocean. 

Cymatium waterhousei (Adams and Angas). 

Triton waterhomei Ad. 4; Ang., Pro. Zool. Soc., 1864, 36, 1866. 
Habitat. — Dead shells occasionally washed up on the beaches at Sunday 
Island. 

Distribution. South Australia. 

Austrotriton parkinsoniana (Perry). 

Septa parkinsoniana Perry, Conch., pi. 14, fig. 1, 1811. 

Recorded, Iredale, Pro. Mai. Soc., ix, 71, 1910 (Cymatium). 

Habitat . — A few broken dead shells found on the beaches at Sunday 
Island. 

Distribution. — ^New Zealand, Australia. 

Argobuccinum australasia (Perry). 

Biplex australasia Perry, Conch., pi. 4, fig. 24, 1811. 

Recorded, Cheeseman, Trans. TLZ. Inst., 20, 166, 1888 (Randla 
leucostoma). 

Habitat. — Common living on rocks at low-water mark, Meyer Island. 
Shells almost always much corroded. 

Distribution . — ^Lord Howe Island, New Zealand. 

Bursa siphonata (Reeve). 

Randla siphonata Reeve, Pro. Zool. Soc., 1844, 138, 1846. 

Recorded, Suter, Trans. N.Z. Inst., 38, 328, 1906 (Tutufa oal^omioa). 
Habitat.SDeai shells, rarely washed im on the beaches, Sunday Island. 
Cheeseman collected a shell on Denham beach in 1887. I am aware 
of only three others collected since. 

Distribution. — Philippines. 

Bursa mammata Bolten. 

Bursa rnamknata Bolten, Mus. Bolt. (2), 128, 1798. 

Ha&iW.— Dead shells rarely washed up on the beaches at Sunday Island, 
Distribution. — ^New Caledonia, 

Bursa papilla (Wood). 

Murex papilla Wood, Index Test. SuppL, 14, 1828. 

Recorded, Iredale, Pro. Mai, Soc., ix, 71, 1910 (Argobuodmtm), 
Habitat.— Dead shells frequently washed up on the beaches at Sunday 
Island. A few live specimens also found. 

Distribution . — Loiri Howe Island. 
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Caisidea royana Iredale. 

Cassidea royana Iredale, Pro. Mai. Soc., xi, 179, 1914. 

Recorded, Cheeeeman, TVans. N.Z. Inst., 20, 165, 1888 (Cassis pyrum). 

Habitat, — One dead shell was found on Denham Bay beach, Sunday 
Island, by Mr. T. F. Cheeseman in 1887, and is now in the Auckland 
Museum. A second and imperfect specimen (the type) was brought back 
by Mr. Iredale, and is now in the Canterbury Museum. 

Cassidea perry! Iredale. 

Cassidea perryi Iredale, Pro. Mai. Soc., x, 227, 1912. 

Recorded, Iredale, Pro. Mai. Soc., ix, 71, 1910 (0. cerfma). 

The type specimen is 41 mm. long, and has a varix exactly similar to the 
outer lip, and 100® from it. I have not seen a varix on any other specimen. 

Habiiat. — Dead shells occasionaUy washed up on the beaches at Sunday 
Island. One live specimen was obtained in 1908. 

Cassidea pyrum (Lamarck). 

Cassis pyrum Lamarck, Anim. s. Vert., vii, 226, 1822. 

Recorded, Iredale, Pro. Mai. Soc., ix, 71, 1910 (Cassidea pyrum 
sophiae). 

Habitat, - One dead shell collected on beach (Iredale). 

Distribution. — New Zealand, Tasmania, Australia. 

Tonna perdix (Linn^). 

Bucdnum perdix Linn6, Syst. Nat., ed. x, 735, 1758. 

Recorded, Iredale, Pro. Mai. Soc., ix, 71, 1910 (Dolium), 

Habitat. — Dead shells rarely found on the beaches at Sunday Island ; 
also one live specimen was found on Denham Bay beach in 1908. ^ 

Distribution. — Lord Howe Island, Australia, New Guinea, New Cale- 
donia, Pacific, Atlantic/, and Indian Oceans. 

Cadium pomum (Linn4). 

Buodmm pomum Linne, Syst. Nat., ed. x, 735, 1758. 

Recorded, Iredale, Pro. Mai. Soc., ix, 71, 1910 (Dolium). 

Habitat. — ^Dead shells found on the beaches, Sunday Island. 

Distribution. — ^Australia, New Guinea, Pacific islands from New Cale- 
donia to the Society Islands, Philippines, Indian Ocean. 

Architectonica radiata Bolten. 

Architedtonioa radiata Bolten, Mus. Bolt., 1798. 

Recorded, Iredale, Pro. Mai. Soc., ix, 71, 1910 (A. cingula). 

Habitat. — ^Dead shells found on the beaches, Sunday Island. 

Distribution. — Lord Howe Island, Norfolk Island, Fiji, Hawaii, Philip- 
pines. 

Heliacus variegatus (Gmelin). 

Torinia variegatus Gmdin, Syst. Nat., ed. xui, 3675, 1791. 

Recorded, Iredale, Pro. Mai. Soc., ix, 71, 1910. 

Habitat. — ^Dead shells found on the beaches, Sunday Island. 

Distribution. — ^New Zealand, Australia, Pacific and Indian Oceans. 
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Heliacus strarnineus (Gmelin). 

Torinia straminea Gmelin, Syst. Nat., ed. xiii, 3575, 1791. 

Recorded, Iredale, Pro. Mai. Soc., ix, 71, 1910. 

Hahitai . — Dead shells found on the beaches, Sunday Island. 

Disirihutimi. — Australia, New Guinea, Philippines, India. 

Epitonium perplexum (Pease). 

SccUaria perplexa Pease, Amer. Journ. Conch., iii, 228, 1867. 
Recorded, Suter, Journ. Malac., vii, 54, 1899 (Scalaria australis). 

Dead shells frequently washed up on the beaches, Sunday 

Island. 

Norfolk Island, Indo-Pacific region. 

Pyramidella terebelloides (A. Adams). 

Ohdisms ter^eUoides A. Adams in 8owb. Thes. Conch., ii, 808, 1855. 

Halntaf .. — Dead shells rarely dredged on gravelly bottom near Sunday 
Island. 

DiMrihiUion. — Queensland, Funafuti, Hawaii. 

Herviera isidella (Melvill and Standen). 

Hermcra isidella Melv. & Stand., Journ. ( ’011011., ix, 186, 1898. 

Ilahitat . — Dredged near Sunday Island (Iredale). 

Distrihutuyu Loyalty Islands. 

Turbonilla oceanica n. sp. Fig. 19. 

Description of Type Specimen. — Shell subulate. Whorls 8, rounded, 
shouldered above, suture deeply impressed. Protoconch heterostrophe, of 
1 whorl. Aperture ovate-rhomboid, the inner margin somewhat angled, 
the outer rounded. Outer lip thickened, inner lip thin, anteriorly raised 
above and separated from the body- whorl. Sculpture : Protoconch smooth. 
Shell with regular longitudinal ribs, there being about 18 on the body- 
whorl, where they terminate below the periphery. Interstices equal or 
slightly wider than the width of the ribs. Colour white, shining. 

Height, 3 mm. Diameter, 0*8 mm. 

Variations front Type . — Most of the specimens are about the same size 
as the type. One, however, has whorls, and measures 3*9 mm. in length. 

Habitat . — Dead shells dredged on gravelly bottom in 10 m. to 30 m. off 
Sunday Island. 

Turbonilla sculpturata n. sp. Fig. 20. 

Description of Tyj^^ Specitnen. — Shell thin, subulate, but little tapered. 
Whorls 8J, loosely coiled, convex, suture deep. Protoconch heterostrophe, 
of 1 whorl. Aperture ovate-oblong, produced and rounded in front. Outer 
lip thin. Inner lip straight, produced and expanded anteriorly. Sculp- 
ture : Protoconch smooth. Shell with close, slightly oblique, narrow, longi- 
tudinal ribs, about 25 on the body-whorl. The interstices 2 or 3 times the 
width of the ribs. Ribs smooth, interstices with ffne spiral striae. Base 
spirally striate. Cohur white, translucent. 

Height, 2*1 mm. Diameter, 0*5 mm. 

HabUat , — Dead shells dredged on gravelly bottom in 10 m. to 30 m. off 
Sunday Island. 
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Odostomia clara Brazier. 

Odostomia data Brazier, Pro. Linn. Soc. N.S.W., i, 259, 1877. 

Habitat. Dead shells dredged on gravelly bottom near Sunday Island. 
DistrihUion.' -Queensland. 

Odostomia metata Hedley. 

Odostomia metata Hedley, Fro. Linn. Soc. N.S.W., 32, 503, 1907. 
Habitat. — ^Dead shells dredged on gravelly bottom near Sunday Island. 
Distribution. Queensland. 

Miralda austro-pacifica n. sp. Fig. 21. 

Description oj Type Specimeft. — Shell ovate, apex blunt. Whorls 5J, 
flattened, suture deep. Aperture ovate, peristome not continuous. Out^r 
lip thin. Inner lip thin, narrow. (Wumella with a small oblique plait, 
not reaching to the margin of the inner lip. Sculpture: Protoconch of 
1 whorl, smooth. Adult whorls with 3 spiral ribs, increasing to 4 on the 
penultimate and with a fifth on the base. Upper two ribs nodulous, the 
remainder smooth. Nodules in the upper row smaller than in the lower 
row. There are faint microscopic axial growth-lines on the lower portions 
of the whorls. Colour white. 

Height, 2‘2 mm. Diameter, 0*9 mm. 

This species appears to be closely related to Odostomia scopulwum 
Watson, from Hawaii. 

Habitat. — Dead shells dredged in 10 m. to 30 m. on gravelly bottom off 
Sunday Island. 

Hinemoa n. gen. 

Shell ovate. Protoconch l-whorled. Aperture ovate. Columella with 
a feeble plait. Sculpture of spiral ribs only. 

Tyjie. — Hinemoa punicea Oliver. 

Hinemoa punicea n. sp. Fig. 22. 

Description of Type. Specif nm. — SheU ovate, apex obtuse. Whorls 4J. 
Aperture broadly ovate. Outer lip thin. Inner lip anteriorly raised with 
a slight umbilical chink between it and the body- whorl. Columella-plait 
small, oblique. Sculpture : Protoconch of 1 whorl, smooth, polished. Shell 
with high rounded equidistant spiral ribs, 2 on each whorl, the distance 
between them equal to their width, and equal to the distance between those 
on each side of the suture, which is not distinguishable. Three additional 
low spiral ribs on the base. Otherwise the surface is quite smooth. Colour : 
Protoconch ruby-red, shining ; shell light pink, whitish within the aperture. 
Height, !•! mm. Diameter, 0*6 mm. 

Habitat. — ^Dead shells dredged in 10 m. to 30 m. off Sunday Island ; not 
common, but easily overlooked. 

Pyrgulina insularis n. sp. Fig. 23. 

Description of Type Specimen. — SheU ovate, apex obtuse. Whorls 5, 
flattened, angled at the suture, which is deep. Aperture rhomboid-ovate. 
Outer lip thm. Inner lip separated from the body-whorl below, leaving 
a deep umbilical chink. A feeble plait on the columella within. Sculpture : 
Protoconch smooth. Adult whorls with rounded longitudinal ribs, about 
20 on the body-whorl. Interstices nearly twice the width of the ribs. On 
the body-whorl the ribs terminate at a spiral groove below the periphery. 
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above which there is another ill-defined spiral groove. Base with numerous 
growth -lines. Colour white. 

Height, 2 mm. Diameter, 0*9 mm. 

HabUal . — Dead shells dredged on gravelly bottom in 10 m. to 30 m. off 
Sunday Island, 

Raoulostraca n. gen. 

Shell elongate-ovate, obtuse. Body-whorl nearly half the length of the 
shell. Protoconch of 1 whorl, apex sinistral. Whorls flat, suture scarcely 
impre^ssed. Aperture ovate. Inner lip thick, continuous to suture. 

Tyjie. Ruouloatraca inexpectata Oliver. 

Raoulostraca inexpectata n. sp. Figs. 24 and 24a. 

Description oj Type Spedtrum. — Shell elongate-ovate, sides nearly straight. 
Apex sinistral, its r.on volution easily seen through the semi-transparent 
covering of the first adult whorl. Whorls 6, flat, suture but slightly marked. 
Aperture ovate. Outer lip thickened anteriorly. Inner lip thick, con- 
tinued back to the suture with a distinct groove between it and the body- 
whorl. Sculpture : Shell quite smooth. Colour a rich brown, darkest on 
the upper part of the whorls. 

Height, 4*4 mm. Diameter, P4 mm. 

The type is an average-sized specimen. A single large specimen has 
7 whorls, and measures — height, 6*3 mm. ; diameter, 1 -7 mm. 

Habitat , — Dead shells abundant in dredgings on gravelly bottom in 
10 m. to 30 m. ofi Sunday Island. 

Melanella kermadecensis n. sp. Fig. 25. 

Descriptiofi oj Type Specimen. — Shell subulate, apex blunt, right side 
nearly straight, left side slightly curved outwards. Whorls 6, flat, suture 
scarcely distinguishable. Aperture ovate, not much produced. Lip thick. 
Shell smooth, white, and shining. 

Height, 2*8 mm. Diameter, 0*9 mm. 

Habitat ,. — Dead shells common in dredgings on gravelly bottom in 
10m. to 30 m. off Sunday Island. 

Melanella perplexa n. sp. Fig. 26. 

Description oj Type Specimen. — Shell subulate, tapered irregularly, 
apex acute. Right side nearly straight, but the apex tUted to one side ; 
left side very slightly cui’ved. Whorls II, flat, suture scarcely marked. 
Aperture broadly ovate, the outer lip produced laterally beyond the line of 
the spire, and produced and expanded in front. Above the suture a spiral 
line is visible. Shell smooth, white, shining, translucent. 

Height, 4*8 mm. Diameter above aperture, 1*4 mm. 

A perplexing species, owing to the curious appearance of specimens of 
various ages of growth, caused by the tilted apex being at different angles 
to the aperture. 

Habiiat . — Dead shells abundant in dredgings on gravelly bottom in 
10 m. to 30 m. off Sunday Island. 

Melanella spinosa n. sp. Fig. 26. 

Description oj Type Specimen. — Shdl narrow subulate, slightly curved 
to the right, the greatest ourvature being near the apex. Whorls 10, flat, 
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Hutural line distinct, body- whorl about one-third the length of the shell. 
Aperture narrowly ovate. Inner lip thick, narrowing posteriorly, extending 
right back to the suture with a distinct groove between it and the body- 
whorl. Scidpture : Shell smooth, a spiral line above the sutural line. 
Cdovr white, transparent, the internal structure being clearly visible through 
the shell. 

Height, 4*7 mm. Diameter, 1 mm. 

Habd^U , — A few dead shells dredged on gravelly bottom near Sunday 
Island. 

Subularia perspicua n. sp. Fig. 27. 

Description of Type Specimen. — Shell subulate, right side straight, left 
side nearly straight from apex to periphery t»f body-whorl, which then 
contracts towards the anterior end. Apex ac^ute. Whorls 8, flat, suture 
scarcely distinct, body- whorl a little less than half the length of the shell. 
Aperture narrowly ovate. Sculpture : Shell smootl), a faint spiral line 
^^Bible above the sutural line. Colour : Protoconch white. Spire yellowish- 
white, suture darker, the body-whorl white, faintly irregularly blotched 
with yellowish. A diagonal yeUowish band across the columella anteriorly. 
Semi-transparent, the internal structure being visible through the shell. 

Height, 3 mm. Diameter, 0*8 mm. 

Habitat.- - Deind shells dredged on gravelly bottom near Sunday Island. 
Cithna wallacei n. sp. Fig. 29. 

Descri/dion of Type Specimen, Shell thin, glassy, ovate, apex blunt. 
Whorls 5, rounded, suture deeply impressed. Aperture broadly ovate, 
peristome thin. A narrow umbilical groove between the inner lip and the 
body- whorl. Sculpture : The whole shell quite smooth. Colour : Proto- 
conch white. Adult whorls glassy, variegated with brown blotchea. On 
the upper portion of the whorls these take the form of irregular brown 
diagonal bands, which at first slant forwards, then turn at right angles as 
narrow bands. The lower part of the spire-whorls with a few small brown 
patches. A clear peripheral band on the body-whorl, but narrow axial 
l)i'own stripes roimd the base. 

Height, 1*7 mm. Diameter, 1 mm. 

Habitat . — Dead shells common in dredgings in 10 m. to 30 m. off Sunday 
Island. 

Scalenostoma suteri n. sp. Fig. 80. 

Description of Type Specimen. — SheU thin, turreted, sides straight, 
apex bluntly acuminate. Whorls 9, angular, sloping away on each sfde 
from the upper keel. Suture impressed. Aperture narrowly ovate, pro- 
duced and truncated in front. Outer lip thick. Inner lip thick, a callosity 
at its anterior end, and a slight umbilical groove between it and the body- 
whorl, both lip and groove being continuous right back to the suture. 
Sculpture : Protoconch of 1 whorl, smooth. On the succeeding whorls 
are two high spiral keels, the upper of which is the higher. The ends of 
the spirals appear as two prominent projections on the outer lip. Entire 
surface of shell quite smooth. Colour white, translucent. 

Height, 4*2 mm. Diameter, 1*2 mm. 

Habitat , — Dead shells abundant in dredgings on gravelly bottom in 
10m. to 30 m. off Sunday Island. 
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Atlanta fusca Ejdoux and Souleyet. 

Atlanta fasca Eyd. & SouL, Vby. “ Bonite/* Zooi., ii, *389, 1852. 
Recorded, IredaJe, Pro. Mai. Soc., ix, 71, 1910. 

Habitat. — Dead shells frequently washed up on the beaches at Sunday 
Island. 

Distribution. — All seas. 

Fusinus toreuma (Martyn). 

Bnccinum toremna Martyn, Univ. Conch., i, t. 5G, 1784. 

Recorded, Tredale, Pro. Mai. Soc., ix, 71. 1910 (Colas). 

Habitat. — Dredged alive in .30 m. near Meyer Island (W. 8. Bell). 
Distfihition,.—! ndo-Pacific region. 

Mitra mitra (Linn^). 

Valuta mitra var. episoopalis Linn6, Syst. Nat., ed. x, 732, 1758. 
Recorded, Iredale, Pro. Mai. Soc., ix, 71, 1910. 

Habitat. — Dead shells found on the beaches, Sunday Island. 

Disifihutim. — Australia, Indo-Pacific region. 

Mitra carbonaria Swainson. 

Mitra carhonaria Swainson, Bligh Cat. Append., 10, 1822. 

Recorded, Iredale, Pro. Mai. Soc., ix, 77, 1910. 

Habitat. — Dead shells found on the beaches at Sunday Island. 
Distribution, — New Zealand, New South Wales. 

Mitra lanceolata Hervier. 

Mitra lanceolata Hervier, Journ. de Conch.. 45, 64, 1897. 

Recorded, Iredale, Pro. Mai. Soc., ix, 71, 1910. 

Habitat. — Dead shells found on the beaches at Sunday Island. 
Distribution.- - Lifu, 

Maculotriton bracteatus (Hinds). 

Triton bracteatus Hinds, Pro. Zool. Soc., 1844, 21, 1845. 

Habitat. — One dead shell collected by R. S. Bell at Sunday Island. 
Distribution. — Lord Howe Island, Australia, Loyalty Islands, Mala<*ca 
Straits, Marquesas, New Ireland, Henderson Island (East Pacific). 

Jeannea hcdleyi Iredale. 

Jeannea hedleyi Iredale, Pro. Mai. Soc., x, 220, 1912. 

Recorded, Iredale, l.c. 

Habitat. — Living among rocks near low-water mark, Sunday Island ; 
fairly common in places. 

Arcularia spiratus (A. Adams). 

Hassa sfvrata A. Adams, Pro. Zool. Soc., 1861, 106, 1862. 

Record^^ Iredale, Pro. Mai. Soc., ix, 71, 1910 (Ali^rion). 

Habitat. — Living in sand among rooks at Coral Bay, Sunday Island 
(R. S. BeU). 

Distributum. — Lord Howe Island, Norfolk Island, New Zealand, Aus- 
tralia. 
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Arcularia gaudiosus (HindK). 

Nofisa gavdiosa Hinds, Voy. “ Sulphur,” 36, 1844. 

Recorded, Suter, Trans. N.Z. Inst., 38, 331, 1906 (Nassa zonalia). 
Habitat . — Dead shells frequently washed up on the beaches at Sunday 
Island. 

In coarse gravel cemented by calcite, Titi Knob, Sunday Island. 
(Ncutsa sp. Oliver, Trans. N.Z. Inst., 43, 530. 1911.) 

Distnhftiot ). — Pacific Ocean, Malaya. 

Arcularia scalaris (A. Adams). 

Nassa scalaria A. Adams, Pro. Zool. Soc., 1851, 108, 1852. 

Recorded, Iredale, Pro. Mai. Soc., ix, 71, 1910 {Alectrmi). 

Habitat . — A few dead and broken shells found on the beaches at Sunday 
Island. 

Difitrihution . — Philippines. 

Murex zelandicus Quoy and Gaiinard. 

Murex zelandicua Q. & G., Voy. “ Astrolabe,” ii, 529, 1833. 

Recorded, Watson, Challenger Rep., xv, pt. 42, 157, 1886. 

Habitat . — Dredged in 1,100 m, on hard ground north of Sunday Island 
Challenger ” Expedition). 

Diairihdion — New' Zealand, Tongatabu. 

Hexaplex puniceus n. sp. Fig. 31. 

DeHcription of Type Specimm. - Shell rhomboidal, the spire about half 
the length of the shell. Aperture ovate^elliptical. Canal less than the 
length of tile aperture, straight, slightly deflected to the left and its anterior 
end upturned. Whorls suture deep. Outer lip formed of the last axial 
ridge, broad, with 4 transverse ridges. A slight umbilical fissure between 
the inner lip, and a aljort false canal opposite the anterior end of the aper- 
ture. Scfdpture : Protoconch of 1 whorl, smooth. Spire- whorls with 2 high 
spiral keels, crossed by prominent longitudinal ridges, forming nodules at 
the intersections. Body-whorl wdth 9 high axial ridges (the last forming 
the outer lip), and crossed by 4 spiral ridges, forming nodules at the inter- 
sections. The two upper spiral ridges on the shoulder are higher than the 
two lower. A fifth spiral ridge on the canal above. Colour pink. 

Height, 4*6 mm. Diameter, 2*6 mm. 

Habitat.- A few dead and broken shells dredged in 10 m. to 30 m. off 
Sunday Island. 

Trophon subtropicalis Iredale. 

Trophon subtropicalis Iredale, Pro. Mai. Soc., x, 227, 1912. 

Recorded, Iredale, l.c. 

HabUat.—T>iiAd shells abundant in dredgings on gravelly bottom in 
10 m. to 30 m. off Sunday Island. 

Neothais succincta ( Marty n). 

Bnccinum snccinctmn Martyn, Univ. Conch., ii, fig. 45, 1784. 

Recorded, Iredale, Pro. Mai. Soc., ix, 71, 1910 (Thais), 

Habitat. — Living specimens taken at Sunday Island by R. 8. Bell. 
Distributidn.- Lord Howe Island, Norfolk Island, New Zealand, Tas- 
mania, Australia. 
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Neothais chaidea (Duclos). 

Drupa chaidea Duclos^ Ann. Soi. Nat., 106, 1834. 

Beoorded, Iredale, Pro. Mai. Soo., ix, 71, 1910 (Thais), 

Habitat. — Living under stones near low-water mark, Coral Bay, Sunday 
Island ; not common. 

Distrib^Uion. — Lord Howe Island, Norfolk Island, New Caledonia, Aus- 
tralia. 

Neothais smith! (Brazier). 

Purpura smithi Brazier, Mem. Aust. Mus., ii, pi. 4, 1889 (no descrip- 
tion). 

Record^, Suter, Trans. N.Z. Inst., 38, 331, 1906 (Purapura striata 
boUonsii). 

Habitat.- -Common living on rocks between tide-marks at Sunday Island. 
Distribution. — Lord Howe Island, Norfolk Island, New Zealand. 

Neothais dealbata (Reeve). 

Ricinula deoBnUa Reeve, Conch. Icon., iii, sp. 26, 1846. 

Habitat. — ^Dead shells frequently washed up on the beaches, Sunday 
Island. 

Distribution . — Philippines, South Pacific Ocean. 

Columbella versicolor Sowerby. 

GotumbeUa versicolor Sowb., Pro. Zool. Soc., 1832, 119, 1833. 
Recorded, Iredale, Pro. Mai, Soc., ix, 71, 1910. 

Habitat, — Living under stones at low-water mark, Coral Bay, Sunday 
Island ; not common. 

Distribution . — Lord Howe Island, Australia, Philippines, Japan, Indian 
and Pacific Oceans. 

Columbella varians Sowerby. 

CdunibeUa varians Sowb., Pro. Zool. Soc., 1832, 116, 1833. 

Habitat . — ^Dead shells collected at Sunday Island by R. S. Bell. 
Distribution . — Lord Howe Island, Australia, New Guinea, New Caledonia 
eastwards to Hawaii, Galapagos Islands, Philippines. 

Coralliophila neritoidea (Lamarck). 

Pyrula neritoidea Lam., Anim. s. Vert., vii, 146, 1822. 

Recorded, Iredale, Pro. Mai. Soc., ix, 71, 1910. 

Habitat. — Dead shells found on the beaches, Sunday Island. 

Distribution. — Pacific Ocean. 

Coralliophila nivea (A. Adams). 

RhizoohUus nivea A. Adams, Mazat. Cat., 484. 

Recorded, Iredale, Pro. Mai. Soc., ix, 71, 1910. 

Habitat. — Taken alive at Sunday Island by W. S. Bell. 

Fossil. — In hard sandy volcanic tuffs of submarine origin, Deyrell Isltd*. 
(Purpura sp. Oliver, Trans. N.Z. Inst., 43, 627.) 

Distribution. — America. 
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Coralliophila lischkeana (T)unker). 

Rapana lischkeam Dunker, Index Moll. Mar. Japan, 43, 1882. 
Recorded, Iredale, Pro. Mai. Soc., ix, 71, 1910. 

Habitat , — Dead shells rarely found on the beaches at Sunday Island. 
DiatribtUiofi. — Australia, Japan. 

Quoyula madreporarium (Sowerby). 

Purpura madreporarium Sowerby, (leii. Purpura, 1832. 

Recorded, Iredale, Pro. Mai. Soc., ix, 71, 1910 (Coralliophila mono- 
donta). 

Habitat.- Abundant, living on coral attached to rocks in 1 m. to 4 m., 
Sunday Island and Meyer Island. 

DiMrihttion.— Australia, Pacific Islands. 

Magilus antiquiis Montfort. 

Magilus antiquue Montfort, Conch. Syst. 43, 1810. 

Recorded, Iredale, Pro. Mai. Soc., ix, 71, 1910. 

Habitat . — Living in coral in 1 m. to 4 m., Meyer Island. 

THstribution. Solomon Islands, Indian and Pacific Oceans. 

Lyria nucleus (Lamarck). 

Valuta nucUus Lam., Ann. Mus., xvii, 73, 1811. 

Recorded, Iredale, Pro. Mai. Soc., ix, 71, 1910. 

Habitat . — Dead shells occasionally washed up on the beaches at Sunday 
Island. 

Distribution . — Lord Howe Island, Norfolk Island, Australia. 

Marginella mustelina (Angas). 

Hyalim mustelina Angas, Pro. Zool. Soc., 1871, 14, 1872. 

Recorded, Iredale, Pro. Mai. Soc., ix, 71, 1910. 

HabUat.Sodidi shells dredged on gravelly bottom in 10 m. to 30 m. off 
Sunday Island. 

Distribution . — New Zealand, Australia. 

Marginella angasi Brazier. 

Marginella angasi Brazier, Journ. de Conch., 304, 1870. 

Habitat . — Dead shells dredged on gravelly bottom, Sunday Island. 
Distribution . — New South Wales. 

Turris cingulifera (Lamarck). 

Pleurotoma cingulifera Lam., Anim. s. Vert., vii, 94, 1822. 

Recorded, Iredale, Pro. Mai. Soc., ix, 71, 1910. 

Habitat . — A few dead shells found on the beaches, Sunday Island. 
Distribution. — Indo>Pacific region. 

Mangilia bella (Pease). 

DaphneUa bdla Pease, Pro. Zool. Soc., 1860, 147, 1861. 

Habitat . — Dead shells dredged in 10 m. to 30 m. on gravelly bottom near 
Sunday Island.^ 

Distributityn. — Hawaii. 
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Mangilia hedleyi n. Bp. Fig. 32. 

Description of Type Specifuen -ShiU fusiform, the spire more than l.l 
times the length of the aperture. Whorls 7J, prominently angled above the 
periphery, suture deep. Aperture narrow oblong, slightly oblique, angled 
behind, truncate in front. Outer lip rather thick with sharp edge, sinus 
deep and broad, separated from the body- whorl by a slight callus. Inner 
lip narrow and thin. Canal short, wide. Sculptmr : Protoconch of 3 
whorls, the upper quite smooth, the lower two with a spiral peripheral rib, 
otherwise smooth. Adult whorls with prominent axial ridges, about 15 on 
the body-whorl, terminating above the slightly contracted base. T}»e wboh* 
shell crossed by close spiral ribs, of which one is prominent on all the whorls 
at the angle above the periphery, and on the penultimate and body-whorls 
two others are prominent below this. Colour : Protoconch white, shining, 
the extreme tip brown. Shell creamy white, wdth a broad dark browji 
spiral band at the suture, and continued over the base of the body- 
whorl below the periphery. The extreme anterior end of the. shell, the 
edge of the outer lip, and a small pat^h on the body-whorl near it 
are similarly coloured. The brown colour passes tlirough the shell, and 
appears distinctly in the interior of the aperture. 

Height, fi mm. Diameter, 2*5 mm. 

Habitat.- Dead shells dredged in 10 m. to 30 m. on gravelly bottom near 
Sunday Island. 

Glyphostoma roseocincta n. sp. Fig. .33. 

Description of Type Specimen. — Shell broadly fusiform the aperture 
slightly less than half the length of the shell. Whorls 5J, angled at the 
periphery, suture deep. Aperture narrow rhomboid-oblique. Outer lip 
thickened, denticulate within. Sinus deep, its posterior edge a small callous 
ridge on the body-whorl. Inner lip thin, narrow. Columella with folds 
very faintly indicated. Canal wide. Sculpture: Prot(M.onch IJ whorls, 
smooth. Shell with high axial ridges, 12 on the body-whorl, becoming 
obsolete on the base. The whole crossed by regular equidistant raised 
spiral threads, the interstices 2 or 3 times the width of the threads. Colour 
pink, a broad spiral dark brownish-pink band at the suture and extended 
round the base of the body-whorl. 

Height, 4 mm. Diameter, 2 mm. 

Variations from Type.— In most specimens no columellar folds can be 
distinguished. 

Habitat .— shells fairly common in dredgings in 10 m. to 30 m. on 
gravelly bottom near Sunday Island. 

Iredalea n. gen. 

Shell narrow fusiform, turreted, the aperture about a third the length of 
the shell. Canal short, wide. Sinus deep and broad, separated from the 
body-whorl by a callosity. Protoconch of 4 whorls, sinnsiyera in form. 

Type. — Iredaka subtropicalis Oliver. 

Iredalea subtropicalis n. sp. Fig. 34. 

Description of Type Specimen. — Shell narrow, fusiform, truncated 
anteriorly, aperture one-third the length of the shell. Whorls 9, of which 
the protoconch forms 4, flatly rounded, suture impressed. Protoconch 
sinusigera in form, the exposed portion of its lower lip concave. Aperture 
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narrow oblong, obliquely angled behind, truncated in front. Outer lip 
thick, smooth within. Sinus deep, separated from the body- whorl by a 
thick callous ridge. (V)lumella smooth within. Canal short, wide. Sculp- 
ture : Protoconch smooth. Shell with regular low axial ridges, about 15 
on the body-whorl, slightly c.onstricted at their upper ends near the suture. 
The ridges extend on to the base of the shell, which at its anterior end has 4 
oblique low ridges. Entile surface of shell smooth and shining. Colour : 
Prot(K*.onch dark yellow. Shell white, with a faint brown band, dark in 
patches, along the lower edge of the whorls, but not reaching the outer lip, 
where, at its anterior end, 2 narrow brown bands arc very faintly indicated. 

Height, G-2 mm. Diameter, 2-2 mm. 

Hahital , — Dead shells in dredgings in 10 m. to 30 m. on gravelly bottom 
olf Sunday Island ; not common. 

Kermia n. gen. 

Shell fusiform, aperture narrow, nearly half the length of the shell. Canal 
short and wide. Sinus deep, near the suture, surrounded by a thick lip. 
l*rotoconcli of 2 whorls. Outer lip thick, denticulate within. (\)lumella 
smooth. 

Type., - -Kermia henhami Oliver. 

Kermia benhami n. .sp. Fig. 35. 

Description oj Tyjte Specimen, -Shell fusiform, the body-whorl more 
than half the length of the shell. Whorls 6^, flatly rounded, suture deep. 
Aperture narrow, slightly oblique, sinuous. Outer lip thick, slightly ex- 
panded, denticulate within. Sinus deep and broad, near the suture, but 
surrounded by a thick lip. Inner lip thin, narrow. Columella smooth. 
Scidpture : Protoconch with 1st whorl smooth, the 2nd crossed by threads 
which, beginning at the upper suture, pass first longitudinally and singly, 
then at the periphery bifurcate, each branch passing obliquely to the suture, 
thus reticulating the lower lialf. Adult whorls entirely reticulated by 
axial ribs, about 8 on the first whorl and 20 on the body- whorl, overridden 
by less prominent and narrower spiral ribs, forming transverse beads at the 
intersections. There are 2 spirals on the first adult whorl. 5 on the penulti- 
mate (of which the two upper are smaller than the others), and 13 on the 
]>ody-whorl counting just behind the outer lip. Of these, the two upper 
are less prominent than the others. Interstices deep, between the spirals 
2 to 3 times the width of the latter, and between the axials about 1 1 times 
tlie width of the ribs. At the anterior end of the body-whorl the spirals 
are more prominent than the axials. The transverse ribs of the body- 
whorl extend over the expanded outer lip. ITnder the microscope the 
whole surface is seen to be finely spirally striated. Colour : Protoconch 
light brown, remainder of shell uniformly dark brown. Outer lip with a 
white patch at the sinus and another near the centre. Inner lip and interior 
of aperture pale brown. 

Height, 4 mm. Diameter, 1-5 mm. 

HaUtal , — Dead shells abundant in dredgings in 10 m. to 30 m. on gravelly 
bottom near Sunday Island. 

Mitramorpha expeditionis n. sp. Fig. 36. 

Description of Type Specimen, — Shdl broadly fusiform, broadest about 
the middle, aperture equal in length to the spire. Whorls 6J, flattened. 
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suture impressed, the body- whorl ventricose, regularly tapered in front. 
Aperture long, oblique, posteriorly deflected to the right. Outer lip not 
thin, acute. Sinus near the suture, deep, with a thick rim. Inner lip 
broad, thin, (.-olumella flattened, with 2 obscure plications near tlie middle. 
Canal short, wide, truncate in front. Sculpture : Protoconch of 14 wIioiIk, 
smooth. First adult whorl with 2 spiral threads on the periphery, "2nd with 
10 sinuous axial ridges overridden by fine spiral threads. The succeeding 
two whorls are similarly sculptured, the axial ridges and spiral threads 
being more numerous. Body-whorl with low axial ridges, sinuous near 
the suture and becoming obsolete at the periphery, the whole ovei- 
ridden by close regular spiral threads. Colour : Dark buff, a faint purple 
spiral band on the lower edge of the spire- whorls. On the body-whoi l 
are sinuous brown marks near the suture. 

Height, 5*2 mm. Diameter, 2*2 ram. 

V ariationfi jrom Type . — The colour varies from white to buff, most shells 
being ornamented with a few irregular brown marks. 

Habitat . — Dead shells dredged in 10 m. to »30m. on gravelly bott^mi nff 
Sunday Island. 

Zafra kermadecensis n. sp. Fig. 37. 

DeHcription oj Type Speeunen. — Shell broadly fusiform, apex obtuse. 
Whorls 4J, with a flattened periphery, shouldered, suture deep. Aperture 
narrow, rhomboidal, the outer and inner lips ]>urallel, obliquely truncated 
in front and behind. Outer lip with a broad and shallow sinus at the suture. 
Inner lip distinct throughout, narrow and slightly thickened along its straight 
central and anterior portion. Canal short, wide. Sculpture : Protoconch 
of 1 whorl, smooth. Shell with low rounded axial plications, about 15 on 
each whorl. Base of body- whorl with several oblique plications. Surface 
of shell smooth and shining. Colour : Protoconch white. Shell glassy, 
tinged with yellowish. A spiral row of rectangular light yellowish-brown 
patches on the spire- whorls, one on each alternate plication, and extending 
from above the periphery to the lower suture. This row is continued on the 
periphery of the body-whorl. Below it is a clear spiral band, the base 
being more or less coloured with the same yellowish-brown. Tip of canal 
clear. 

Height, 2*3 mm. Diameter, 1 mm. 

Variations Jrom Type . — In some specimens the clear bands above and 
below the periphery of the body- whorl are ornamented with semicircular 
brown markings, with their convexity directed towards the aperture. 

Hahitai . — Dead shells abundant in dredgings on gravelly bottom in 
10 m. to 30 m. off Sunday Island. 

Zafra fuscolineata n. sp. Fig. 38. 

Description oj Type Specimen.- SheU broadly fusiform, truncate in front, 
apex obtuse. Whorls 5, flatly rounded, suture impressed. Aperture 
oblong, slightly produce.d in front, outer edge nearly straight, inner edge 
angled above. Outer lip thin, sinus at the suture, shallow. Inner lip 
thickened, straight below. Canal short, wide. Sculpture : Protoconch of 
1^ whorls, smooth. Adult whorls with low, slightly oblique, axial ridges, 
about 15 on the penultimate whorl, and becoming obsolete on the peri- 
phery of the body-whorl. Interstices very shallow, concave. Base with 
oblique grooves. Over the whole shell there appears under the microscope 
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fine close spiral striae. Colour : Protoconch white, with a spiral brown 
band in the suture. Uemainder of shell creamy white, with a white peri- 
pheral band, and light-brown spiral lines disposed as follows : On the spire- 
whorls, 2, one each side of tlie white median band, and with a third near 
the upper suture on the )ienultimate whorl ; on the body-whorl, 1 near 
the suture, 1 (double) above the whit.e peripheral band, 2 below it, and 
3 on the base. 

Height, 2*5 mm. Diameter, 1*2 mm. 

Variations jram Type . — The brown spiral lines vary somewhat in different 
shells. The line above the periphery on the body-whorl is usually single, 
while there may be as many as 6 lines on the base. 

HahiUU.- -A few dead shells dredged on gravelly bottom in 10 m. to 30 in. 
near Sunday Island. 

Terebra venosa Hinds. 

Tcrehra venosa Hinds, Pro. Zool. Soc., 1843, 157, 1844. 

Recorded, Suter, Trans. N.Z. Inst., 38, 332, 1906. 

HahUal . — Dead shells washed up on the beaches, »Sunday Island, in large 
numbers. 

Distribution.- Mauritius, Seychelles. 

Terebra circumcincta Deshayes. 

Terebra oircunteincta Desh., Journ. Conch., 77, pi. 3, fig. 9, 1857. 
Habitat . — Dredged alive in 30 m. near Sunday Island (R. 8. Bell). 
Distribution. — Australia, Red Sea. 

Conus kermadecensis Iredale. 

Co^xas kertmdecensis Iredale, Pro. Mai. Soc., x, 227, 1912. 

Recorded, Iredale, l.c. 

Shells somewhat variable in shape. Two type specimens are in the 
Canterbury Museum — (a.) Height, 47 mm.; diameter, 24 mm.; spire 
angle, 100°. (b.) Height, 43 mm. ; diameter, 26 mm. ; spire angle, 140°. 

Habitat. Living on rocks just below low-water mark, Meyer Island; 
common. 

Conus vermiculatus Lamarck. 

Conus vertniculatus Lam., Anim. s. Vert., vii, 462, 1822. 

Recorded, Iredale, Pro. Mai. Soc., ix, 71, 1910. 

Perhaps Cheeseman's record of C. marmoreiis (Trans. N.Z. Inst., 20. 
165, 1888) belongs here, as the specimens were small, but they cannot nq,w 
be found. 

Habitat . — Dead shells found on the beaches, Sunday Island. 

Distribution . — Lord Howe Island, Pacific Ocean. 

Conus minimus Omelin. 

Conus minimus Gmelin, Syst. Nat., ed. xii, 3382, 1791. 

Recorded, Iredale, Fro. Mai. Soc., ix, 71, 1910. 

Habitat . — Dead shells occasionally found on the beaches at Sunday 
Island. 

Distrihution.—hori. Howe Island, Norfdk Island, Indian Ocean, Hi^ya, 
New Caledonia. 
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Conus maculosus Sowerby. 

Conus m-aculosm Sowb., Conch. Illustr., Conus, pL 1, fig. 3, 1833. 
HabUat.—k few dead and broken shells found on the beaches at Sunday 
Island. 

Distribution . — Lord Howe Island, Australia, Philippines. 

Conus virgo Gmelin. 

Conus virgo Gmelin, Syst. Nat., ed. xiii, 3376, 1791. 

HabitcU, — One imperfect dead shell found on the shore, Sunday Island 
(R. S. Bell). 

Distribution, — New' ('aledonia, Indian and Pacific Oceans, Malaya. 

Acteon flammeus (Gmelin). 

Voluin Jlammeas Gmelin, Syst. Nat., ed. xiii, 3435, 1791. 

Habitat. Dredged alive in 35 m. near Sunday Island. 

Indian and Pacific Oceans, Java, Philippines, Australia. 

Bullinula ziczac (Muhlfeldt). 

Voluta ziczac Muhl., Ges. Nat. Fr. Berlin, Mag. neu. Entdeck, viii, 
5, 1818. 

Recorded, Iredale, Pro. Mai. Soc., ix, 71, 1910 (BuUina scabra). 
Habitat . — A few dead shells found on the beaches, Sunday Island. 
Distribution.-- ^OTio\V Island, New Zealand, Tasmania, Australia, Pacific 
and Indian Oceans, Java. 

Pugnus parvus Hedley. 

Pugnus parvus Hedley, Roc. Austr. Mus., ii, 106, 1896. 

Recorded, Iredale, Pro. Mai. Soc., ix, 71, 1910. 

Habitat . — A few dead shells dredged on gravelly bottom near Sunday 
Island. 

Distribution.- Hew South Wales. 

Tornatina apicina Gould. 

Tornatina apicina Gould, Pro. Bost. Soc. N.H., vii, 139, 1859. 

Habitat. — Dead shells abundant in dredgings in 10 m. to 30 m. on 
gravelly bottom near Sunday Island. 

Distribution.- New South Wales. 

Cylichnella thetidis (Hedley). 

Cylichna thetidis Hedley, Mem. Austr. Mus., iv, 395, 1903. 

Habitat . — Dead shells dredged in 10 m. to 30 m. on gravelly bottom near 
Sunday Island. 

Distribution . — New Zealand, Australia. 

Bullaria peasiana Pilsbry. 

BtiUaria peasiana Pilsbry, Man. Conch, (i), xv, 348, 1893. 

Recorded, Iredale, Pro. Mai. Soc., ix, 71, 1910 {B. ampuUa). 

Habitat . — Dead shells frequently washed up on the beaches, Sunday 
Island. 

Distribution.- Lord Howe Island, Norfolk Island, Sandwich Islands. 
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Limacina bulimoides (d’Orbigny). 

Atlanta bulimoides d’Orb., Voy. Am6r. M6rid., v, 171), 1836. 

Recorded, Iredale, Pro. Mai. Soc., ix, 71, 19l(). 

Habitat. -Dead shells washed up on the beaches, Sunday Island, 
Distribution. — All tropical and warm temperate seas. 

Limacina inflata (d’Orbigny). 

Atlanta injlata d’Orb., Voy. Amer. M^rid., v, 174, 1836. 

Habitat. — Dead shells occasionally washed up on the beaches, Sunday 
Island. 

Distribution. — All tropical and warm temperate seas. 

Styliola subula (Quoy and Gaimard). 

Cleodora subula Q. & G., Ann. Sci. Nat., x, 233, 1827. 

Recorded, Iredale, Pro. Mai. Soc., ix, 71, 1910. 

Habitat.- shells found on the beac.lK's, Sunday Island. 

Distribution. — All tropical and warm temperate seas. 

Clio pyramidata Linn^.. 

Clio pyramidata Linne, Syst. Nat., ed. xii, 1094, 1767. 

Recorded, Iredale, Pro. Mai. Soc., ix, 71, 1910. 

Habitat..- Dead shells found on the beaches, Sunday Island. 
Distribution.'— k\\ tropical and temperate seas. 

Clio acicula (Rang). 

Creseis acicula Rang, Ann. Sci. Nat., i, 318, 1828, 

Recorded, Iredale, Pro. Mai. Soc., ix, 71, 1910. 

Habitat. - Dead shells washed up on the beaches, Sunday Island. 
Distribution. — All tropical and warm temperate seas. 

Clio virgula (Rang). 

Cre^seis virgula Rang, Ann. Sci. Nat., i, 316, 1828. 

Recorded, Iredale, Pro. Mai. Soc., ix, 71, 1910. 

Habitat. — Dead shells washed up on the beaches, Sunday Island. 
Distribution. — All tropical and warm temperate seas. 

Cuvierina columnella (Rang). 

Cuvieria columella Rang, Ann. Sci. Nat. (i), xiii, 323, 1827. 

Recorded, Iredale, Pro. Mai. Soc., ix, 71, 1910. 

Habitat. - Dead shells frequently washed up on the beaches, Sunday 
Island. 

Distribution. — New Zealand ; n^ll tropical and warm temperate seas. 

Cavolina telemus (Linn6). 

Monoculus telemus Linne, Syst. Nat., ed. x, 635, 1758. 

Recorded, Iredale, Pro. Mai. Soc., ix, 71, 1910 (C. tridentata). 

Habitat.— shells found on the beaches, Sunday Island. 
Distribution. — New Zealand ; all tropical and warm temperate seas. 
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Cayolina trispinosa (Lenueur). 

Hyaiaea tris'pinoaa Les. in Blainv. Diet. Sci. Nat., xzii, 82, 1821. 
R^orded, Iredaie, Pro. Hal. Soc., ix, 71, 1910. 

HabUat, — ^Dead shellB washed up on the beaches, Sunday Island. 
DuttrUnUion. — New Zealand ; all tropical and warm temperate seas. 

Cayolina longirostris (Lesueur). 

Hyalaea longirostris Les. in Blainv. Diet. Sci. Nat., xxii, 81, 1821. 
Recorded, Iredaie, Pro. Mai. Soc., ix, 71, 1910. 

Kcrmadec specimens belong to the variety strangulata Hedley (Rec. 
Austr. Mus., vi, 299, 1907). 

Habitat. — Dead shells frequently washed up on the beaches, Sunday 
Island. 

Di4ttrihulion --^e^ Zealand ; all tropical and temperate seas. 

Cavolina infiexa (Lesueur). 

Hyalaea infiexa Les., Nouv. BuU. Soc. Philom., iii, 285, 1813. 
Recorded, Iredaie, Pro. Mai. Soc., ix, 71, 1910. 

Habitat. — Dead shells found on the beaches, Sunday Island. 

Distribution. — New Zealand ; all tropical and warm temperate seas. 

Cavolina gibbosa (Rang). 

Hyalaea gibbosa Rang in d*Orb. Voy. Amer. M6rid., v, 95, 1886. 

HabUat. — Dead shells rarely washed up on the beaches at Sunday Island. 
Distribution, — ^All tropical and warm temperate seas. 

Cavolina quadridentata (Lesueur). 

Hyalaea quadridentata Lesueur in Blainv. Diet. Sci. Nat., xxii, 81, 
1821. 

Habitat. — Dead shells rarely washed up on the beaches, Sunday Island. 
Distribution. — ^All tropical and warm temperate seas. 

Theceurybia gaudichaudi (Souleyet). 

Euribia gaudichaudi Soul, Voy. '' Bonite,’’ ZooL, t. 2, p. 253, 1852. 
Recorded, Pelseneer, “ Challenger ” Rep., xix, pt. 58, 55, 1887. 

Habitat. — Taken on the surface of the ocean between Sunday and 
Macauley Islands ('' Challenger ” Expedition). 

Distribution. — Philippines. 

Umbraculum umbellum (Martyn). 

Patella umbeUa Martyn, Un. Conch., iii, pi. 102, 1786. 

Recorded, Iredaie, IVo. Mai. Soc., ix, 71, 1910. 

HabUat. — ^Living among rocks near low-water mark, Coral Bay, Sunday 
Island. 

Distribution. — Norfolk Island, New Zealand, Australia, Indian and Pacific 
Oceans. 

Hetoroploccmus n. gen. for Euploeamus Philippi, preoccupied. 

Type. — Euploeamus paoificus Bergh. 
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Heteroplocamus pacificus Bergh. 

Euplocamus pacificus Bergh, Challenger ’’ Rep., x, pt. 26, 67, 1884, 

Recorded, Bergh, Z.c. 

Hahiiat . — Dredged in 1,150 ni., between Sunday and Macauley Islands, 
on volcanic mud Challenger ” Expedition). 

Glaucilla atlanticus (Forster). 

Glaucus athnticus Forster, Voy. “ Resolution," i, 49, 1777. 

Habitat . — Live specimens frequently washed up on the beaches, Sunday 
Island. 

Distribution . — Atlantic Ocean. 

Leuconopsis pacifica n. sp. Fig. 39. 

Description of Type. Sj)ecifnen.~ Shell thin, ovate, apex obtuse. Whorls 4, 
those of the spire flat, shouldered above, their sides r.early parallel, and, 
as they decrease in size towards the apex, form a step-like series. Aperture 
narrowly pvriform. Outer lip thick in front, suddenly becoming thin 
behind with a free rounded edge, thus forming a narrow posterior canal. 
Inner lip a broad callous smear. Columella with 3 plaits, the central one 
largest. Shell smooth with aidal growth-lines, white. 

Height, 2*7 mm. Diameter, 1 ’6 mm. 

Variations from Type . — The upper columella plication, weak in the tjqie, 
is absent in all other specimens. The type is the largest specimen seen. 

Habitat . — Dead shells rarely found in dredgings in 10 m. to 30 m. off 
Sunday Island. 

Melampus albus Gassies. 

Melampus albus Gassies, Journ. Conch., xiii, 211, 1866. 

Habitat . — Dead shells dredged on gravelly bottom near Sunday Island. 

Distribution . — New Caledonia. 

Siphonaria. 

The representatives of this genus in the Kermadec Islands recall 
Gellana in the multiplicity of forms and the difficulty of dividing them 
into specific groups with satisfactory limits. I have a good series of specie 
mens from Sunday Island, Macauley Island, and French Rock, and on 
comparing them with what specimens are available to me from Norfolk 
Island, New 2^aland, Australia, and Tasmania 1 find that all appear to 
be distinct from the species of those countries. The chief affinities lie with 
Norfolk Island and New Zealand. I separate the Kermadec specimens into 
four species. Here, as in CeKona, there seems to be some relation 
between specific divergence on the one hand, and habitat and distribution 
on the other, for the three principal species found at Sunday Island affect 
distinct habitats, while the dominant forms on Macauley Island and French 
Bock differ &om each other and from those on Sunday Island. Hiding in 
crevices of rooks near high-water mark on Simday Island is the small 
8. amphibia ; lower down the high and polished S. taouleniis occurs ; while 
near low-water mark is found abundantly the remarkable 8. cheesemani, 
usually coated with crustaceous algae, and often adhering to the great shells 
of SeuteUastra kermai^oenHa. 

18 — Trans. 
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Siphonaria raoulensis n. Bp. Figs. 40 and 40a. 

Reco^ded48ut^r,^Tran8. N.Z. Inst., 39, 265 (6\ diemen ensis). 

Descriptmi of Type Specimen. — Shdl ovate-elliptical, conoidal, height 
0*39 of length. Right aide straight in centre, then rather sharply turning 
to either end. Apex a little behind the centre, directed backwards and to 
the left. Anterior slope slightly arched, posterior nearly straight. Margin 
fairly regular and cronulated, chiefly on the right side. Siphonal groove 
not prominent. Sculpture : There are about 40 rounded smooth and 
polished radiating ribs. These are irregular in size, the larger ones being 
chiefly on the posterior slope, while there are 2 prominent ones on the 
siphonal groove. Colour : Bluish, darker towards the centre, the ribs 
nearly white, especially near the margin. Interior light-bluish, the margin 
nearly black, with white transverse bands opposite the ribs. At the 
siphonal groove 2 white bands extend about half-way towards the apex. 

Length, 18 mm. Breadth, 12*8 mm. Height, 7 mm. 

Variations jrom Type. — The ribs vary somewhat in prominence, and the 
general shape of the shell is liable to variation, as will be seen by the follow- 
ing measurements : (a.) Length, 19*6 mm. ; breadth, 15-6 mm. ; height, 
6*4 mm. ; ratio height to length (L.= 100), 031. (6.) Length, 19*8 mm. ; 

breadth, 14*5 mm. ; height, 7 mm. ; ratio height to length, 0*28. (c.) Length, 
17 mm. ; breadth, 13 mm. ; height, 7 mm. ; ratio height to length, 024. 
The colour varies somewhat. The interior is sometimes nearly white or 
yellowish, with a black -banded margin. The apex is occasionally eroded 
and whitish. Most of my specimens wore collected on rocks adjoining 
sandy beaches, and show the efiects of sand-rubbing in their highly polished 
surfaces. 

Habitat. — ^Living on rocks between tide-marks, Sunday Island ; plentiful 
in places. 

Siphonaria cheesemani n. sp. Figs. 41 and 41a. 

Description of Type Specimen. — Shell elliptical, slightly narrowed in 
front, very depressed, height 0*21 of length, slopes nearly straight. Margin 
deeply incised, the principal ribs projecting to a distance equal t*o their 
width, slightly crenulated between the projecting ribs. Siphonal groove a 
double rib, but not more prominent or projecting further than the other 
large ribs. Sculpture : There are 13 high rounded radiating ridges, each 
projecting beyond the margin. The anterior ridges slightly smaller than 
the posterior. Ridges irregularly spaced, the largest interstice being behind 
the siphonal groove, the second-largest immediately posteriorly to this. 
Between the principal ribs are smaller riblets, chiefly noticeable on the right 
side. The whole upper surface covered with crustac/eous algae, apex eroded. 
Colour : Interior nearly black, with a central white spot. Margin darker, 
with white bands opposite the ribs and riblets. « 

Length, 17*3 mm. Breadth between parallels touching the ribs, 13*5 mm. 
Height, 3*7 mm. 

VariatiofM from Type.— There being no adult specimens collected that 
were not covered with algae, 1 am obliged to add the following particulars 
from a smaller beach specimen : Apex situated behind and to the left of 
the centre and directed away from the centre. Between the principal ribs 
are fine close riblets. Concentric growth-lines show over the whole surface. 

The number of principal ribs varies in different shells, being usually 
more than in the type, while the anterior ribs are frequently smaller and 
more numerous than in the type. 
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Habitat. — Abundant living on rocks near low- water mark, Sunday 
Island. The shells almost alwa}^ covered with crustaceous algae, and 
sometimes found attached to shells of Scutdlastra kermadecensis. In its 
depressed form it resembles a number of marine molluscs inhabiting the 
lowest portion of the littoral belt. 

Siphonaria macauleyensis n. sp. Figs. 42 and 42a. 

Description of Type Specimen. — Shell irregularly ovate, high, conical, 
height 0*48 of length. Anterior slope long, arched ; posterior slope steep, 
nearly straight. Apex nearly two-thirds the length of the shell from the 
anterior end, and to the left of the central line, directed backwards. Margin 
fairly regularly crenulated. Siphonal groove scarcely projecting. Sc^dp- 
ture : About 45 close nearly regular radiating ribs, two on the siphonal 
groove and a few others here and there on the posterior half larger than 
the others. All crossed by concentric growth -lines. Colour : Above grey, 
the ribs nearly white. Interior whitish in the centre, muscle-impression 
brown, followed by a whitish band and a dark -brown margin crossed by 
white bands opposite the ribs. 

Length, 19*6 mm. Breadth, 14*6 mm. Height, 9*6 mm. 

V ariaiions from Type. — There is a good amount of variation in the shape 
of the shell, prominence of the ribs, and especially of the siphonal groove, 
which sometimes projects a considerable distance. When this is the case 
with depressed forms they come very close to the subspecies perplexa. 
The depth of colour inside varies, some examples having the central portion 
all brown. The following measurements show variations in the shells : 
(a.) Length, 19*6 mm. ; breadth, 16*2 mm. ; height, 10 mm.; ratio height 
to length (L.=100), 0*61. (h.) Length, 19*3 mm. ; breadth (behind siphonal 
groove), 16*6 mm. ; height, 6*2 mm. ; ratio height to length, 0*32. 

A few specimens which I collected on French Rock apparently belong 
to this species. They are larger than those from Macauley Island, and all 
have the upper surface either corroded or covered by coralline algae, so 
that the sculpture is obscured. The general shape and the colour of the 
t interior, however, agrees with Macauley Island specimens. Length, 23 mm. ; 
breadth, 18*6 mm. ; height, 8*3 mm. 

S. macauleyensis comes very close to 8. exulorum from Norfolk Island, 
difiering principally in the more irregular shape and ribbing, and in the 
more posterior position of the apex. S. zealandioa is also allied, but easily 
distinguishable from the above two. 

Habitat. — Living on rocks between tide-marks, Macauley Island (type 
locality) and French Rock ; common. A few specimens were also obtained 
on Sunday Island. 

Subsp. perplexa n. subsp. Figs. 43 and 43a. 

Recorded, Iredale, Pro. Mai. Soc., ix, 71, 1910 (5. edra). 

Description of Type Specimen. — Shell depressed, height 0*29 of length, 
ovate, left side slightly rounded in the centre, sloping sharply away at 
either end, right side semicircular. Apex subcentral. Slopes slightly 
arched. Margin irregularly crenulated. Siphonal groove high, an^ar, 
and projecting for a distance equal to one-third of that between mar^ 
and apex. Sculpture : Irregularly spaced straight or wavy radiating ribs, 
about 20 principal ones, including 2 on the siphonal groove. They are of 
various sizes, those on the left side and alternate ones on the posterior half 
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being larger than the others. There are smaller riblets in the interstices, 
including those on the siphonal groove arid a wide space between it and the 
next posterior large rib. Colour : Above bluish-grey, the ribs nearly white. 
Apex corroded. Interior bluish-brown, the margin darker, and with nume- 
rous white cross-bands opposite the ribs. 

Length, 17*3 mm. Breadth behind siphonal groove, 13*2 mm. Height, 
5 mm. 

The t 3 rpe specimen of this subspecies difiers considerably from that of 
the typical subspecies, but intermediate forms which might be referable to 
either are common, so that I could not divide them satisfactorily into two 
groups, hence the present arrangement under one species. S. cheeaemani 
also in some of its forms approaches the subspecies perplexa. 

Habitat . — Living on rocks near low-water mark, Sunday Island. 

Siphonaria amphibia n. sp. Fig. 44. 

Description oj Type Specimen. — Shell small, ovate, narrowed in front, 
conoidal, height 0*35 of length. Apex behind the centre, anterior slope 
slightly curv^, posterior slope straight. Margin irregular, siphonal gioove 
slightly projecting. Sculpture: The upper half of the shell corroded. 
Margin with about 26 scarcely raised radiating ribs. Colour brown, the 
ribs white. Interior black, the margin crossed by white bands opposite 
the ribs. ' 

Lenf^h, 7*8 mm. Breadth, 6*2 mm. Height, 2*7 mm. 

Variatioine from Type . — Most of the shells have the interior entirely 
black, and in many the entire upper surface is corroded. 

Habitat . — This little species was found living in crevices and irregu- 
larities of rocks near high-water mark at Fleetwood Bluff, Sunday Island. 
In size, appearance, and habits it resembles some small species of Acmaea 
which occur in similar situations in New Zealand. 

Gadinia conica Angas. 

Oadinia conica Angas, Pro. Zool. Soc., 1867, 116, 1868. 

Recorded, Iredalo, Pro. Mai. Soc., ix, 71, 1910. 

Habitat . — Living on rocks between tide-marks, Sunday Island. 
Distribution . — New Zealand, Australia. 

Helicarion kennadecensis (Smith). 

VUfina kerinodecensis E. A. Smith, Ann. Mag. Nat. Hist. (4), xi, 288, 
1873. 

Recorded, E. A. Smith, l.c. 

Habitat . — ^Living on the under-surfaces of the leaves of the nikau palm 
(Rhopalostylis Baueri) on the sununit of Moumoukai, the highest point of 
Sunday Island. Found only during wet weather, October, 1908. Also 
found living under dead leaves on the ground. 

Ptychodon royanus Iredale. 

Ptybkoion royanus Iredale, Fro. Mai. Soc., x, 377, 1913. 

R^rded, Ir^le, l.o. 

Habitat . — ^Living on the moss-covered trunks of trees, Sunday Island 
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Ptychodon pseutes Iredale. 

Fiyohodxm pseuJtes Iredale, Pro. Mai. 8oc., x, 378, 1913. 

Recorded, Iredale, Lc. 

HabitcU . — ^Living on the ground under stones, rotten wood, and dead 
palm-leaves, Sunday Island. 

Ptychodon amandus Iredale. 

Ptycitodon amandus Iredale, Pro. Mai. Soc., x, 378, 1913. 

Recorded, Iredale, i.c. 

Habitat . — Living on the ground under stones, wood, and dead palm- 
leaves, Sunday Island. 

Charopa macgillivrayana Iredale. 

Cfiaropa macgillivrayana Iredale, Pro. Mai. Soc., x, 379, 1913. 
Recorded, Iredale, l.c. 

Hahitai . — Living on the ground under stones, wood, and leaves on high 
land only, Sunday Island. 

Charopa exquisita Iredale. 

Charopa e^cquisita Iredale, Pro. Mai. Soc., x, 379, 1913. 

Recorded, Iredale, Lc. 

Uabitai . — Living on the ground under stones, wood, and leaves, Sunday 
Island. 

Charopa pseudanguicula Iredale. 

Charopa pseudanguicula Iredale, Pro. Mai. Soc., x, 380, 1913. 
Recorded, Iredale, Lc, 

Habitat , — Living on the moss-covered trunks of trees, Sunday Island. 

Flammulina miserabilis Iredale. 

Flammulina miserabilis Iredale, Pro. Mai. Soc., x, 383, 1913. 

Recorded, Iredale, Lc. 

Habitat . — ^Living on moss-covered trunks of trees, Sunday Island. 

Paralaoma raoulensis Iredale. 

Pa/ralacma taoulmsis Iredale, Pro. Mai. Soc., x, 381, 1913. 

Recorded, Iredale, Lc. 

Iredale describes a second species of Paralaoma from Sunday Island. 

I have some hundreds of specimens, which, though the number of lamellae 
varies, can scarcely be separated into two definable groups. I therefore 
treat his species as subspecies, which, using his diagnoses, may be thus 
defined : — 

Subsp. typioa . — Periphery rounded, lamellae on last whorl usually 
exceeding 40. ' 

Subsp. ambigua (Iredale).— Periphery semi-keeled, lamellae on last 
whorl usually less than 30. 

Living on the ground under stones, rotten wood, and dead 
leavee, Sunday Island. 
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Calymna arboricola Iredale. 

Calymna arboricola Iredale, Pro. Mai. Soc., x, 383, 1913. 

Recorded, Iredale, Lc, 

Habitat. — Living on mosa-coverod trunks of trees, Sunday Island. 

Fanulum expositum (Mousaon). 

Trochonanina expoaita Mousson, Journ. de Conch., xxi, 111, 1873. 
Recorded, Mousson, l.c. 

Var. mKiumoumkai Iredale. — Shell yellowish- white. Single specimens 
only found. Possibly these are albinos. I think they scarcely justify a 
name. 

Habitat - on the ground under rotten palm-leaves in scattered 

colonies on the higher ground only, Sunday Island. 

Kieconcha kermadeci (Pfeiffer). 

Helix kerniandeci Pfeiffer, Pro. Zool. Soc., 185G, 32G, 1857. 

Recorded, Pfeiffer, l.c. 

Habitat. — Living on the ground under rotten wood and palm-leaves. 
Found sporadically over the whole of Sunday Island. 

Elasmias inconspicua (Brazier). 

TomateUina inconspiem Brazier, Pro. Zool. Soc., 1872, 619, 1873. 
Recorded, Iredale, Pro. Mai. Soc., x, 386, 1913. 

Habitat. — In Denham Bay, Sunday Island, living on a patch of kawa- 
kawa (Macropiper exceUum). Found during rain crawling on the stems 
and under-surfaces of the leaves. 

Diatribution. — Lord Howe Island. 

Tornatellina novoseelandica (Pfeiffer). 

TomateUina novoseelandica Pfeiffer, Hel. Viv., iii, 624, 1853. 

Recorded, Pfeiffer, 1863 (Iredale, Pro. Mai. Soc., x, 386, 1913). 
Habitat. — Living on the trunks of trees and palms, Sunday Island. 
Distribution. — New Zealand. 

Tornatellina subperforata Suter. 

TomateUina subperforata Suter, Pro. Mai. Soc., viii, 263, 1909. 
Recorded, Suter, l.c. 

Habitat. — ^Living on the ground under stones, leaves, and wood, Sunday 
Island ; extremely abundant. This is the species which Iredale (Pro. Mai. 
Soc., X, 364r, and Tians. N.Z. Inst., 47, p. 481, aw<e) refers to T. novoseelandica. 
Distributism. — New Zealand. 

Lamjsllibranohu. 

Pronucula kermadecensis n. sp. Fig. 45. 

Description of Type Specimen. — Shell small,* very inequilateral, obliquely 
ovate, betfks at about the posterior fourth, directed backwards. Anterior 
end sloping^ rounded in front, posterior end shortly rounded. Escutcheon 
indistinctly marked. H^o with a triangular resilium directed forwards, a 
series of hinge-teeth on either side of the resiliiun, 8 anterior and 3 posterior, 
decreasing in size towards the apex. Adductor-scars scarcely impressed, 
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nearly equal, pallial line indistinct. Sculpture : There are regularly spaced 
low concentric riblets, variable in size, the larger ones being nearer the 
margin, crossed by fine close radiating striae. Colour }^ello wish -white. 
Diameter — ^Dorso- ventral, 1-4 mm.; ant.-post., 1*8 mm. 

YaruUiom Jrom Type. -Dead shells are white ; epidermis on live shells 
thin, pale olive. 

HabiM.. — Live shells collected at Sunday Island by R. 8. Bell. 

Placunanomia zelandica (Gray). 

Anomia zelamlim. Gray in Dieff. N.Z., 260, 1843. 

Recorded, Iredale, Pro. Mai. Soc., ix, 71, 1010 {P. tone). 

Habitat. -Vcfid shells frequently washed up on the beaches, Sunday 
Island. 

Distribution. — New Zealand, Australia. 

Area foliata Forskal. 

Area foUat a Forskal, Descr. Anim., p. xxxi, 1775. 

Recorded, Iredale, Pro. Mai. Soc., ix, 71, 1910. 

Habitat. — Dead shells found on the beaches, Sunday Island. 

Fossil. — In coarse volcanic gravel cemented by calcite, Titi Knob, 
Sunday Island ; and in hard sandy tuffs of submarine origin, Deyrell Islet. 
(A. decussala Oliver, Trans. N.Z. Inst., 43, 627.) 

“Australia, Indo-Pacific region. 

Area reticulata Gmelin. 

Area reticulata Gmelin, Syst. Nat., ed, xiii, 3311, 1790. 

Recorded, Iredale, Pro. Mai. Soc., ix, 71, 1910 (A. domingensis). • 

Habitat. — Living specimens found attached to the underside of stones 
in rock-pools, Sunday Island and Meyer Island. 

Distribution. — ^New. 2^aland, Tasmania, Australia, Japan, Atlantic coasts, 
Funafuti, Lord Howe Island, Norfolk Island. 

Philobrya costata (Bernhard). 

Hochsteiteria costata Bernhard, Bull. d. Nat. Mus., ii, 1896. 

• Recorded, Iredale, Pro. Mai. Soc., ix, 71, 1910. 

Habitat. — Single valves common in dredgings in 10 m. to 30 m. off 
Sunday Island. Colour varying from dark pink to white. 

Distribution. — New Zealand. 

Philobrya meleagrina (Bernhard). 

Hochsteiteria meleagrina Bernhard, Bull. d. Nat. Mus., ii, 1896. 

Habitat. — Extremely abundant living among the densely growing alga 
Pterocladia capillacea on rocks about and below low-water mark, Sunday 
Island. 

Distribution. — New Zealand. 

Mytilus canaliculus Martyn. 

Mytilas canaliculus Martyn, Univ. Conch., ii, fig. 78, 1784. 

Recorded, Suter, Man. N.Z, Moll., 864, 1913. 

Distribution. — New Zealand, Tasmania. 
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Modiolus auriculatus Krauss. 

Modiolus auriculatus Krauss, Sudafrik. Moll., 20, 1848. 

Recorded^ Iredale, Pro. Mai. Soc., ix, 71, 1910. 

Habitat . — Living in rook -pools and crevices of rocks at low-watei* mark 
(not common), Sunday Island. 

Distribution . — Lord Howe Island, Norfolk Island, Australia, Indian 
Ocean. 

Lithophaga straminea (Dunker). 

Lithodomm straminea Dunker, Reeve, Conch. Icon., x, fig. 11, 1 8.^)8. 
^Recorded, Iredale, Pro. Mai. Soc., ix, 71, 1910. 

Habitat . — Dead shells found on the beaches, Sunday Island. 

Distribution. — Australia, Indo-Pacific region. 

Septifer bilocularis (Linne). 

Mytilus bilocularis Linne, Syst. Nat., ed. x, 705, 1758. 

Recorded, Iredale, Pro. Mai. Soc., ix, 72, 1910. 

Habitat . — Living among the alga Oorallina officinalis in rock -pools 
between tide-marks, Sunday Island. 

Distribution. — Australia, Indo-Pacific region. 

Musculus impacta (Hermann). 

Mytilus impactus Hermann, Naturforscher, xvii, pi. 3, figs. 5-8, 
178, 1782. 

Recorded, Iredale, Pro. Mai. Soc., ix, 72, 1910 (Modiolaria). 
HabitcU . — Dead shells found on the beaches, Sunday Island. 

- Distribution . — New Zealand, Australia. 

Pinclada vulgaris (Schuni.). 

Perlamater vulgaris Schumacher, Essai, 108, 1817. 

Recorded, Suter, Trans. N.Z. Inst., 38, 316, 1906 (Meleagrina radiata). 
Habitat . — Small live specimens found in rock-pools between tide-marks, 
Sunday Island. 

Distribution . — Lord Howe Island, Norfolk Island, Indo-Pacific region. 

Melina nucleus (Lamarck). ^ • 

Perna nucleus Lam., Anim. s. Vert., vii, 78, 1836, 

Recorded, Iredale, Pro. Mai. Soc., ix, 72, 1910. 

Habitat . — ^Living in crevices of rocks between tide-marks, Sunday Island. 
Distribution. — Indo-Pacific region. 

Malleus legumen Reeve. 

Malleus legumen Reeve, Conch. Icon., xi, pi. 1, fig. 2, 1858. 
Specimens from the Kermadec Islands are in Mr. Suter’s collection. 
Distribution. — ^Australia, Malaya. 

Julia exquisita Gould. 

JuHa exquisila Gould, Pro. Boat. Soc. N.H., viii, 284, 1862, 

Recosded, Iredale, Pro. Mai. Soc., ix, 72, 1910. 

Habitat , — Single valves of this beautiful little shell occurred rarely in 
dredgings in 10 m. to 30 m. on gravelly bottom near Sunday Island. 
Distribution, — Queensland, ^wiui, Indian Ocean. 
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Sppndylus raoulensis n. sp. Fig. 49. 

DeHcri'ption of Type Specirmn. — Right valve attached to rock, irregular, 
very deep at apex. Hinge-line stra^ht, sides expanding at first gradually 
then suddenly, forming a nearly circular outline. Planes of hinge area 
and margin at right angles, contour of margin viewed laterally convex. 
Hinge area triangular, slightly concave, sides sinuous. Hinge-teeth pro- 
jei’-i ing, with a deep cartilage-pit between them. ScMlplure : Hinge area 
smooth, surface in contact with rock rough and irregular, otherwise with 
indistinct radiating ribs and concentric growth-lines. Colour pink ; purplish 
on the angles of the hinge area ; apex and hinge area mostly white. 

Diameter — Dorso-ventral, 63 mm. ; ant.-po.st., 54 mm. Hinge area — 
Base, 30 mm. ; height, 27 mm. 

Left mlve (of another specimen) irregular, shallow. Cartilage - pit 
narrow, triangular, formed by two raised ridges on hinge-plate converg- 
ing at apex. Hinge-tocih high, rounded, their dorsal face overhanging a 
marginal groove. Sculpture : There are 12 prominent but irregular radiat- 
ing ridges, of w'liich 6 high ones alternate with C lower ones. The inter- 
spaces with close, wav)*, lamellated, radiating ribs, slightly irregular in 
size. Colour pink, darker on the ridges and ears. 

Diameter Dorso-ventral, 73 mm. ; ant.-post., 72 mm. 

Varmtions from Type, —-Large shells are massive and heavy. The angle 
of the ]>lane8 of hinge area and margin increase with age. The colour varies, 
some shells being entirely purplish, others with much yellowish diffused 
with pink, but the oars and angles of the hinge area are usually purplish. 
Large right valve : Diameter— dorso-ventral, 125 mm. ; ant.-post., 98 mm. 
Angle of planes of hinge area and margins, 135°. The hinge area varies 
in outline, and the apex pointe either forw^ard or backward. Young 
specimens have spines on the ridges ; these are probably w^orn off tlio 
types, which are beaxch specimens. 

HalnteU. -Single valves, often of large size, commonly washed up on the 
beaches, Sunday Island. A fragment of pumicestone with a small live shell 
attached was dredged in 25 m. off Sunday Island by R. S. Bell. 

Fossil, -Common in hard sandy tuffs of submarine origin, Deyrell Islet. 
(S. ostreoides Oliver, Trans. N.Z. Inst., 43, 527.) 

Spondylus ostreoides E. A. Smith. 

Sjwndylus ostreaides E. A. Smith, “ Challenger ” Rep., xiii, pt. 35, 
326, 1885. 

Recorded, E. A. Smith, l,e. 

Habitat. — Two single valves dredged in 950 m. south of Sunday Island 
(“ Challenger Expedition). ' 

Cyclopecten kermadecensis (E. A. Smith). 

Pecten kermadecensis E. A. Smith, “ Challenger Rep., xiii, pt. 35, 
302, 1885. 

Recorded, E. A. Smith, l.c. 

Habitat. — Two valves dredged in 1,100 m. north of Sunday Island' on 
hard ground (“ Challenger Expedition). 

Pecten medius Lamarck. 

Pecten medius Lamarck, Anim. s. Vert., vi, 163, 1819. 

Habitat. — Dredged alive in 30 m. off Meyer Island (W. S. Bell). 

Distribution. — New Zealand, Tasmania, Australia. 
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Chlamys cellularis* n. 8p. Fig. 46. 

Description oj T^pe Specimen. — Left valve triangularly orbicular, flatly 
rounded. Anterior ear one- third the length of the shell, triangular, its outer 
edge sinuous, a shallow groove and sinus at its inner margin. Posterior 
ear narrowly triangular. Disc with the dorsal margins sharply descending, 
very slightly concave ; rounded and descending somewhat along the an- 
terior, basal, and posterior margins, which arc slightly crenulate. Resilifer 
obliquely triangular. The epidermis usually persists, especially in the 
interstices between the ribs, as a cellular covering, giving the shell a cha- 
racteristic honeycomb appearance. Sculpture : Anterior car with 6 radiating 
ribs, the 3 outer ones broad and flattened, the 3 inner ones about half the 
width of the outer. Posterior ear with small radiating ribs. Disc with 
15 principal radiating ribs, the 2 central ones are smaller than the others. 
The upper surface (»f the ribs divided by 2 grooves into 3 riblets, of which 
the central one is largest. In the interstices are 2 riblets in the angles at 
the bases of the principal ribs, leaving a wide and deep channel in the centre, 
and grooves the width of the riblets between them and the principal ribs. 
The surface of the shell presents a microscopically reticulated appearance, 
apparently due to the growth of the epidermal covering. The marginal 
portion of the riblets has a series of projecting shelly scales. Interior 
prominently grooved. Colour white, diffused with pink, chiefly on the ribs, 
and as 3 concentric broad bands on the upper portion of the disc. Base 
of ears with pink blotches. 

Diameter — Ant.-post,, 18*6 mm. ; dorso- ventral, 20*2 mm. 

Variations from Type.-- Right valve with the anterior ear oblong, 
obliquely truncated, a deep byssal sinus below ; posterior ear narrowly 
triangular. The colour is variable. The irregular pink markings are present 
on all the specimens seen, and are arranged in more or less defined con- 
centric bands. The ground-colour on one shell is lemon-yellow. 

Habitat. — The only specimens obtained were single valves found on the 
beaches at Sunday Island. 

Fossil. — A valve apparently referable to this species was found on Deyrell 
Islet in hard sandy tuffs of submarine origin. {PeMen kermadecensis Oliver, 
Trans. N.Z. Inst., 43, 527, 1911.) 

Limatula bullata (Born). 

Ostrea bullata Born, Mus. Gaos. Vindobin, 110, 1780. 

Recorded, Iredale, Pro. Mai. Soc., ix, 72, 1910 (Lima), 

Habitat. — Valves common in dredgings in 10 m. to 30 m. near Sunday 
Island. 

Distribution. — New Zealand, Tasmania, Australia, Pacific, Philippines. 

Limatula insularis n. sp. Fig. 47. 

Description of Type Specimen. — Shell ovate-oblong, very slightly oblique, 
ventricose, posterior end slightly more convex than anterior end. Beaks 
incurved, distant. Ears small, nearly equal. Hinge area straight, lenti- 
cular. Sculpture : On each valve are 12 rounded radiating ribs, the inter- 
stices and ribs about equal in width. These arc crossed by close concentric 
growth-lines, and, near the margins, projecting shelly scales, most prominent 
at the posterior and anterior ends. Colour white. 

Diameter — Ant.-post., 2*3 mm. ; dorso- ventral, 3*5 mm. Thickness, 
2*1 mm. 
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Varialions jtom Type. — The number of ribs varies a little, and may be 
as high as 15 on each valve. The largest specimen collected measures 
3 mm. by 4-4 mm. 

Habitat. — Dredged alive near Sunday Island (R. S. Bell). 

Codakia bella (Conrad). 

Lncina bella Conrad, Journ. Acad. Sci. IMiila., vii, 254, 1834. 
Recorded, Iredale, Pro. Mai. Soc., ix, 72, 1910. 

Habitat. -Live specimens fairly plentiful in sand in rock“j) 0 (ils, Meyer 
Island. 

Disfrihatiori . Australia, Indo-Pacific region. 

Diplodonta zelandica (Gray). 

Lucina. zelandica Gray in Yate’s N.Z., 309, 1835. 

Recorded, Iredale, Pro. Mai. Soc., ix, 72, 1910. 

Habitat. — Dead shells found on the beaches, Sunday Island. 

])i^trihation. 'Hew Zealand, Tasmania, Australia. 

Lasaea miliaris Philippi. 

Lasaea miliaris Philippi, Wiegman’s Archiv. f. Natur., 61, 1846. 
Recorded, Iredale, Pro. Mai. Soc., ix, 72, 1910. 

Habitat. — Extremely abundant living among the alga Corallina offi- 
cinalis on rocks between tido-marks, Sunday Island. 

Distribution. — New Zealand, Lord Howe Island, North Atlantic, Cape 
of Good Hope, Magellan Straits. 

Ervilia bisculpta Gould. 

Ervilia bisculpta Gould, Pro. Bust. Soc. N.H., viii, 28, 1861, 

Recorded, Iredale, Pro. Mai. Soc., ix, 72, 1910. 

Habitat. — Dead shells found on the beaches, Sunday Island. 

Distribution. — Australia, Hawaii, Japan, Philippines. 

Spisula belliana n. sp. Figs. 48 and 48a. 

Description oj Type Spe/^imen. — ^Left valve large, solid, somewhat ventri- 
cose, trigonal, slightly inequilateral. Posterior dorsal margin arched, 
anterior straight. Basal margin regularly arched. Anterior and posterior 
ends Bubangulated. Posterior dorsal area flattened and laterally bluntly 
angled. Lunular area lenticular, well defined. Beak incurved, acute. 
Hinge : Cardinal bifurcating below, lateral laminae high, stout, depression 
between cardinal and anterior lateral deep. Resilifer obliquely triangular, 
apex acute. Ligament very short. Adductor-scars deeply impressed, an- 
terior the smaller. Pallial sinus extending about half-way to the antefior 
adductor, posteriorly coalescent with the pallial line. Epidermis thin, 
horny. Sculpture: There are regular smooth cx)ncentric riblets, most 
prominent at the margins (the apical region is worn smooth and without 
epidermis). Colour white ; epidermis yellow with reddish-brown spots. 

Diameter — ^Dorso-ventral, 64 mm. ; aut.-post., 83 mm. ; transverse (to 
plane of margin), 17 mm. 

Variation from Type. — Right valve with 2 small cardinals coalescing 
above, 2 anterior and 2 posterior lamellae, the anterior the longer. 

Habitat. — Two valves found washed up on the beaches, Sunday Island 
(R. 8. Bell). 
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Chione toreuma (Gould). 

Venus toreuma Gould, Pro. Boat. Soc, N.H., iv, 277, 1850. 

Recorded, Tredale, Pro. Mai. Soc., ix, 72, 1910. 

Habitat. — Single valves occasionally washed up on the beaches at Bun> 
day Island. 

Fossil, — In volcanic gravel cemented by calcite, Titi Knob, Sunday 
Island. {Chione sp. Oliver, Trans. N.Z. Inst., 43, 530.) 

Distribution. — Australia, Pacific Ocean. 

Lutraria magna (Costa). 

Ohama magna Costa, Brit. Conch, 230, 1778. 

Recorded, Iredale, Pro. Mai. Soc., ix, 72, 1910 {L. oblonga). 

HabiM. — Valves dredged near Sunday Island. 

Distribution. — Australia, Indo-Pacific region. 

Protocardia pulchella (Gray). 

Cardimn pulchellum Gray in Dief!. N.Z., 252, 1843. 

Habitat. — Dredged in 30 m. off Meyer Island (W. S. Bell). 

Distribution. — New Zealand, Tasmania, Australia, Norfolk Island. 

Chama foliacea Quoy and Gaimard. 

Charm foliaoexi Q. & G., Voy. “ Astrolabe,'’ Zool., iii, 478, 1835. 
Recorded, Iredale, Pro. Mai. Soc., ix, 72, 1910. 

Habitat. — Single valves occasionally washed up on the beaches at Sun- 
day Island. 

Distribution. — Lord Howe Island, Indb-Pacific region. 

Saxicava artica (Linn6). 

Mya arctiaa Linn6, Syst. Nat., ed. xii, 1113, 1767. 

Recorded, Suter, Subantarctic Is. N.Z., i, 48, 1909. 

Habitat. — Specimens taken from logs washed up on the beaches at 
Sunday Island. 

Distribution. — New Zealand, Australia, cosmopolitan. 

Gastrochaena retzii Deshayes. 

Oastrochaem retzii Deshayes, Moll, de Reunion, 7, 1863. 

Recorded, Iredale, Pro. Mai. Soc., ix, 72, 1910. 

Habitat. — Dead shells found on the beaches, Sunday Island. 

Distributio n . — Indo- Pacific region . 

Uperotis clava (Gmelin). 

Teredo dava Gmelin, Syst. Nat., ed. xiii, 3748, 1791 . 

Habitat. — Colonies attached to coconuts found washed up op the 
beaches, Sunday Island. 

Distribution. — Indo-Pacific region. 

Nausitoria a4irita Hedley. 

Nausitoria aurita Hedley, Mem. Austr. Mus., iii, 507, 1899. 

tfofritof.-^PIentiful in kauri {Agathis austraUs) logs washed up on the 
beaches at Sunday Island. 

Distribution — Now Caledonia, Funafuti. 
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Amphinextba. 

Lepidopleurus subtropicalis Iredale. 

Lejndopleurm (TerenoohUon) subtropicalis Iredale, Pro. Mai. Soc., zi, 
28, 1914. 

Recorded, Iredale, l.o. 

Habitat . — Living on the underside of embedded dirty stones near low- 
water mark. Coral Bay, Sunday Island. 

Parachiton mestayerae Iredale. 

Parachiton mestayerae Iredale, Pro. Mai. Soc., xi, 27, 1914. 

Recorded, Iredale, l.c. 

Habitat . — ^Dredged on gravelly bottom near Sunday Island in 27 m. and 
46 m. (Iredale) ; also living on underside of stones near low-water mark, 
Coral Bay. 

Ischnochiton kermadecensis Iredale. 

Ischnochiton kermadecensis Iredale, Pro. Mai. Soc., xi, 36, 1914. 
Recorded, Iredale, l.c. 

This species is closely allied to 7. intermedins Hedley and Hull, from 
Norfolk Island. Iredale also describes a colour-variety under the name 
exquisita, 

— Abundant living on the underside of clean smooth stones near 
low-water mark, Sunday Island and Meyer Island. 

Eudoxochiton perplexus Iredale. 

Eudoxochiton perplexus Iredale, Pro. Mai. Soc., xi, 29, 1914. 

Recorded, Iredale, l.c. 

This species varies considerably in the angle of divergence of the median 
valves, and also slightly in the number of slits in the posterior valves. 
Using these rliaracters, Iredale separated the Kermadec shells into two 
species; but as intermediate forms are the rule, and no satisfactory line can 
be drawn between the extreme forms, I consider the proper course is to 
treat them as one species. Utilizing the above characters, it is perhaps 
convenient to refer to Iredale’s groups as varieties, which may be thus 
defined. 

Var. iypica . — Shell elevated, anterior and posterior valves each with 
about 23 slits. 

Var. imitatin' (Iredale). — Shell depressed, anterior valve with more than 
25 slits, posterior valve with about 22 slits. 

Habitat . — Living on rocks about low-tide mark, Sunday and Mejer 
Islands. During the winter strong westerly winds caused the shifting of 
a good deal of sand on the north side of Sunday Island ; this partly buried 
the lower portions of a rooky coast, and drove numbers of marine animals, 
including audoxockUon inshore, so that as many as sixteen of this species 
were captured in a single day. 

Plaxiphora mixta Iredale. 

Plaxiphora {Maorichiton) mixta Iredale, Pro. Mai. Soc., xi, 33, 1914. 
Recorded, Iredale, he. 

Habitat . — ^Ijiving on rocks between tide-marks (fairly conunon), Sunday, 
Meyer, and Macauley Islands, and French Rock. 
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Rhyssoplax corypheus (Hedley and Hull). 

ChiUm (rnypheus HcdJey and Hull, Pro. Linn, Soc. N.S.W., 37, 277, 
1912. 

Recorded, Iredale, Pro. Mai. Soc., xi, 41, 1914 (Rhyssoplax exasperata). 
Here again I consider Iredale has overestimated the value of the dis- 
tinguishing characters of the Kermadeo Chitons. There is no good cha- 
racter by which the Norfolk and Sunday Island shells can be differentiated, 
but, recognizing the differences pointed out by Iredale, the Kermadec form 
may (as suggested by him) be ranked as a subspecies of coryphenis, thus : — 
Subsp. exasperata (Iredale). — ^Differs from the type in having the sulci 
weaker and less nodulous. 

Habitat. — Living on the underside of clean smooth stones near low- 
tide mark, Sunday Island. 

Distribution (of species). — Norfolk Island. 

Sympharochiton themeropis Iredale. 

Sympharochiton themeropis Iredale, Pro. Mai. Soc., xi, 43, 1914, 
Recorded, Iredale, l.c. 

Habitat. — Living in crevices of rocks between tide-marks, Meyer Island. 

Onithochiton oliveri Iredale. 

Onithoohiton oiiveri Iredale, Pro. Mai. Soc., xi, 46, 1914. 

Recorded, Iredale, l.c. 

Closely allied to O.filholi Roch, of New Zealand. 

Habitat. — Living in crevices of rocks between tide-marks, Meyer Island ; 
not common. 

Cephalopoda. 

Nautilus pompilius Linn4. 

NaiUilus pompilius Linn6, Syst. Nat., ed. x, 708, 1758. 

Recorded, Iredale, Pro. Mai. Soc., ix, 72, 1910. 

Habitat. — Broken shell washed up on beach, Sunday Island. 

Distribution. — Australia, New Hebrides, Fiji, Polynesia. 

Nautilus macromphalus Sowerby. 

Nautilus maoromphalus Sowb., Thes. Conch., 464, 1848. 

Recorded, Iredale, Pro. Mai. Soc., ix, 72, 1910. 

Habitat. — Broken shell washed up on beach, Sunday Island. 

Distribution. — ^New Caledonia. 

Spirula spirula (Linn4). 

Nautilus spirula Linn6, Syst. Nat., ed. x, 710, 1768. 

Recorded, Iredale, Pro. Mai. Soc., ix, 72, 1910. 

Habitat. — ^Dead shells washed up on the beaches, Sunday Island,* often 
in large numbers. Portions of the animal were also found. 

Retribution. — Lord Howe Island, New Zealand, tropics generally. 

Symplectoteuthis oualaniensis (Lesson). 

Lbligo oualaniensis Lesson, Toy. “ Coquille,” Zool., ii, 240, 1830. 
Recorded, Berry, Trans. N.Z. Inst., 46, 148, 1914. 

Habitat. — ^Rarely washed up on the beaches, Sunday Island 
Distribution. — ^Australia, Indian and Pacific Oceans. 
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Sthenoteuthis bartramii (Lesiieur). 

Loligo bartramii Lesueur, Joum. Acad. Nat. Soi. Phila., ii, 90, 182L 
Recorded, Berry, Trans. N.Z. Inst., 46, 148, 1914. 

Habitat, — Specimens occasionally washed up on the beaches, Sunday 
Island. 

Distribution, — Atlantic Ocean. 

Onychoteuthis banksii (Leach). 

Loligo banksii Leach, Zool. Mis., iii, 141, 181 ?• 

Recorded, Berry, Trans. N.Z. Inst., 46, 139, 1914. 

Habitat. — Rarely washed up on the beaches, Sunday Island. 

Distribution. — Lord Howe Island (Etheridge), cosmopolitan. 

Abralia astrolineata Berry. 

Abralia astrolineata Berry, Trans. N.Z. Inst., 46, 145, 1914. 

Recorded, Berry, l.c. 

Habitat. — One specimen washed up on beach, Sunday Island. 

Abraliopsis hoy lei (Pfeiffer). 

Enojiloteuthis hoylei Pfeiffer, Abb. Nat. Virens. Hamb., viii, 17, 1884. 
Recorded, Berry, Trans, N.Z. Inst., 46, 148, 1914. 

Habitat. — One young specimen found on the beach, Sunday Island. 
Distribution. — Mascarene Islands, Pacific coast, middle America. 

Nematolampas regalis Berry. 

Nematolampas regalis Berry, Biol. Bull., xxv, 208, 1913. 

Recorded, Berry, l.c. 

Habitat. — Two specimens found on the beach, Sunday Island. 
Cirroteuthis meangensis Hoyle. 

Cirroteuthis meangensis Hoyle, Ann. Mag. Nat. Hist. (5), xv, 234, 
1885. 

Recorded, Hoyle, “ Challenger ” Rep., xvi, pt. 44, 104, 1886. 

Habitat. — Dredged in 1,100 m, on hard ground north of Sunday Island 
(“ Challenger ” Expedition). 

Distribution. — Meangis Islands (near Philippines). 

Amphitretus pelagicus Hoyle. 

Amphitretus pelagicus Hoyle, Ann. Mag. Nat. Hist. (5), xv, 235, 1885^ 
Recorded, Hoyle, l.c. 

Habitat. — Dredged in 950 m. on volcanic mud between Sunday and 
Macauley Islands (*' Challenger ” Expedition). 

Eledone verrucosa Verril. 

Eledone verrucosa Verril, “ Blake Report, 105, 1881. 

Recorded, Hoyle, “ Challenger ** Rep., xvi, pt. 44, 104, 1886. 

Habitat. — ^Dredged in 1,150 m. on volcanic mud between Sunday and 
Macauley Islands (** Challenger ” Expedition). 

Distribution. — North Atlantic. 
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Pinnoctopus kermadecensis Berry. 

Polypus (Pinnoctopus kcrmadeomsia Berry, Trans. N.Z. Inst., 4(V 
138, 1914. 

Recorded, Berry, l.c. 

Habitat , — One specimen found on beach, Sunday Island. 

Polypus oliveri Berry. 

Polypus oliveri Berry, Trans. N.Z. Inst., 46, 136, 1914. 

Recorded, Berry, Z.c. 

Habitat , — Living among rocks between tide-marks, Sunday Island. 
Argonauta argo Linne. 

ArgonauJta argo Linn6, Syst. Nat., ed. x, 708, 1758. 

Recorded, Iredale, Pro. Mai. Soc., ix, 72, 1910. 

Habitat . — A few shells washed up on the beaches, Sunday Island. 

Distribution , — New Zealand, Atlantic, Indian, and Pacific Oceans. 

Argonauta nodosa Solander. 

Argonauta nodosa Sol., Portl. Cat., 96, 1786. 

Recorded, Iredale, Pro. Mai. Soc., ix, 72, 1910. 

Habitat , — Both animals and shells occasionally washed up on the beaches, 
Sunday Island. The description by Berry of a female (Trans. N.Z. Inst., 
46, 136) probably refers to this species. The largest shell collected at Sunday 
Island measured 17 cm. in length, and when cast ashore contained the 
animal. 

Distribution , — New Zealand, Atlantic, Indian, and Pacific Oceans. 

Geographical Relationships. 

Continuous with the orographical axis of New Zealand a submarine 
ridge with a steep eastern slope falling to one of the profoundest troughs 
of the ocean extends in a direction about N. 22^ E. as far as the Samoan 
Islands, though actually separated from the elevated area on which that 
group stands by a channel over 4,000 m. in depth. This ridge over the 
greater part of its length is less than 2,000 m., and is nowhere over 4,000 m., 
beneath the surface of the ocean. It is on this ridge, about midway between 
New Zealand and the Tongan Islands, that the Kermadec Group is situ- 
ated. To the eastward is an unbroken expanse of ocean over 4,000 m. in 
depth to the westward an area of ocean stretching to the Australian 
Continent, and whose bed is most irregular, the main features being two 
liasins separated by a submarine ridge trending in a direction north-west 
from New Zealand towards New Cal^onia. The Kermadec Group, there- 
fore, appears to be situated on the eastern edge of a bygone complex con- 
tinentd area now for the most part submerged. 

In order correctly to understand the geogranhical relationships and origin 
of* a fauna it is necessary first to investigate the history of the region from 
a dyniMSHcal standpoint, for conclusions as to past changes in land surfaces 
baa!^ on considerations of faunal relationships must be revised if they con- 
flict with results derived &om geological evidence. In the case of the 
Kermadec Group I have elsewhere^ described the structure of the various 


* Traoct. N.Z. lust., voL 43, p. 525, 19] I. 



Oliver.— M olluaca of the Kermadee hland%. 


561 


islands, and outlined their probable history. Briefly, my conclusions are 
these : All the islands are of recent volcanic formation, two of them being 
still in the solfatara stage. Sunday Island is built on a base of which part 
is known to be composed of syenite, a rock usually associated with con- 
tinental areas. The first eruptions were submarine, the later ones sub- 
aerial. Sunday Island has thus arisen from beneath the sea in recent 
geological times, and has not exceeded its present limits more than can be 
accounted for by marine and subaerial denudation. Whatever portion 
of the continental base was ever formerly above sea-level was entirely 
submerged before the present group of islands came into existence, and any 
terrestrial life it may have contained completely destroyed. Assuming 
that I have interpreted the geological evidence eorreetly, then the whole 
of the terrestrial life now found at the Kermadees has arrived by accidental 
transoceanic migration ; but among its marine forms one miglit expect to 
find an element suggestive of a continental connection. 

Owing to the vast amount- of work still to be done on the MoUiisca it 
is not })()S8ible to speculate on tlieir origin and relationships except by a 
statistical method. The relationships (»f the 261 species enumerated in 
the present papei- may be expressed in tabular form thus : - 


— 

, Total. j 

J*er Cent, j 

tiMtropoda. | 

LaiaeUI- 

hranchla. 

Amphlnearu. 

Cophalopoda. 

Endemic 

1 

34 

70 

7 

8 

4 

PolyneMian 

I 108 

42 

80 

19 



New Zealand . . 

1 31 

12 

22 

9 

1 • • 


Pelagic 

; 33 

12 

21 


1 .. 

12 


i 

1 

302 

35 

1 8 

1 


Endemic Element. 

A third of the Kermadeo molluscs are not known elsewhere. This 
proportion will probably be decreased when the molluscan fauna of the 
south-west Pacific is more closely studied. Taking first the Oastropoda, 
the bulk are probably of Polynesian affinities. Half the species are small 
shells, mostly under 5 mm. in length, most of them falling within the 
families Rissoidae, Ceriihiidae, E^Mmidae, and Turritidae. About one- 
fifth are fairly large shells, and these form a very remarkable collection 
of species which one might hardly expect on an isolated volcanic island. 
Possibly they indicate a former continental connection. Some of them 
appear to have no closely related species in the adjacent regions, though 
their affinities are mainly with the north {SciUeUaatra kertnad^jensisl Tectus 
rayanua^ Oonua kermndecenaiSy Gaaaidea royam, Spondylm raoulenaia). The 
highly variable members of the genera Cellana and Siphonaria were appa- 
rently derived from the south. The land shells are, according to Ire^le, 
almost entirely of Polynesian origin. 

Members of the class Amphineura appear to be particularly useful for 
indicating the routes of migration of marine faunas, especially as they are 
peculiarly sedentary in their habits, and, no doubt as a consequence, 
restricted in their distribution. The affinities of the Eermadec species are, 
as noted by Iredale, entirely with those of New Zealand. The presence 
of a variable member of the characteristic New Zealand genus EndoxochiUm 
is worthy of special notice. 
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Polynesian Element, 

This is undoubtedly the largest element in the molluscan fauna of the 
Kermadecs. The figures given above include several species which 1 have 
in the literature at my disposal found recorded from Australia only ; but 
most of them are tropical species, and no doubt extend to Polynesia as 
well. According to the table, over two-fifths of the Kermadec Molluaca 
are also found in Polynesia. But to estimate this element correctly there 
should be included all those endemic species of Polynesian affinities, and 
this would bring the proportion up to about two-thirds. 

New Zealand Element. 

Under this head I include one-eighth of the total number of molluscs 
known from the Kermadecs. Of these, twenty-three extend also to Aus- 
tralia, and, in addition, there are fifteen other New Zealand species dis- 
tributed over the headings “ Pelagic ’* and “ Polynesian,” thus making 
forty-six species common to the Kermadecs and New Zealand. 

Pelagic Molluscs. 

These are species which frequent the surface of the open ocean. They 
form about one-eightli of the total known molluscan fauna of the Kerma- 
decs, a proportion which is evidently due to the situation of the group in 
a wide tract of ocean. Included are several Cephalopods and Pteropods, 
Re/dmitty Atlanta^ and four species of lanthinay besides some species found 
in floating logs and coconuts. 

Summary, 

The Mollusca of the Kermadec Islands appear to be derived from two 
sources ; that is, there appear to have been two main streams of migration 
—one, by far the larger, from Polynesia, and another from New Zealand. 
A highly peculiar group, typified by Scutellcuttra kermadecensis, may be taken 
as evidence of a first period of dispersal along a continental shore-line, but 
the bulk of the species, including all the terrestrial forms, indicate a later 
period synchronous with the existence of the present islands when no con- 
nection existed with other lands. 

Ecology. 

Although one of the moat interesting branches of biological study, very 
little can be wrritten under this head. A few remarks on the dependence 
of marine animals on the supply of water and food, quite obvious to the 
casual observer, interspersed among brief descriptions of the molluscan 
formations is all that I will attempt. These formations may conveniently 
be arranged, at least for my present purpose, in four series — namely, land, 
littoral rocks, sea-bottom, and surface of ocean. In abstracting the mol- 
luscan element in a formation, or, as I would prefer to call it, “ biological 
community,” one cannot get a correct view of the inter-relations of organisms, 
because the whole community really consists of every plant and animal 
living in and responding directly or indirectly — ^that is, through other 
plants or animals — to the same habitat. Defined by such considerations, 
two or more formations may be found in the same area. For instance, in 
the littoral belt, the group of organisms found living under stones is quite 
distinct from that found on their upper surfaces. The habitats are different, 
md few species are common to botK 
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Land Formations. 

The numerous small animals and fungi living undl^r stones and leaves 
in forest, and subsisting mainly on decaying vegetation, constitute a bio- 
logical community distinct from but coterminous with the forest formation 
whicli gives rise to it. On Sunday Island eight small molluscs are found 
in this situation. On the trunks of trees eight other species are found ; but 
this habitat is practically an extension of that on the ground, one species 
(HeHearion kertmidecensi^s) being found in both. All the land molluscs 
found at Sunday Island are small, but this is, no doubt, due to the means 
of transportation available for them to reach the group — namely, on floating 
logs or other accidental means. 

One land mollusc, Assiminea nitida, affected open rocks wetted by fresh 
water, which habitat was also shared by some crustaceans and cryptogamic 
plants. 

Littoral Rook Formations. 

Several communities of plants (algae) and animals are be distinguished 
in the marine littoral belt. Certain ecological adaptations are easily observed 
when the whole belt is examined. For instance, the size of animals is found 
to increase from high-water mark downwards. In other words, the more 
water any station receives during the day, the greater the variety and 
abundance (»f life found therein ; consequently, more food is available, and 
therefore larger animals are found. A second and more important though 
scarcely less obvious generalization is that the higher up above low- water 
mark an animal lives the more it is protected from desiccation by a calcareous 
shell or chitinous test. In the Kermadec Group rocks between tide-marks 
support a fauna and flora much poorer in species and individuals than the 
corresponding belt in New Zealand, and this I presume to be the result of 
its greater degree of insolation. In New Zealand I have observed that the 
line between the submerged and emer^ng belts is much more pronounced 
in the north than it is in the south. 

Rock Belt. — ^Rocks about and above half-tide mark support no algae 
except crustaceous species, and in places small fllamentous species, which, 
by harbouring mud, form a kind of slime. Molluscs, however, are fairly 
numerous. Near high-water mark are small species hiding in crevices of 
rocks, as Melarhaphe unijasciata, Tectarius Jeejeensis, Siphonaria amphibia 
— all able to live for more than half then time out of water. The 
Siphonaria by sticking close to the rock retains a drop of water, while 
Tectarius and Melarhaphe when withdrawn within their opercula are capable 
of living without water for days. 

Lower down, where the rocks are exposed from about six to fifteen hours 
daily, are found plentifully CeUana craticulatm^ C. hedleyi, Siphdnaria 
raoulensis, Neothais smUhii, Plaxiphora mixta, Nerita melanotragus, Hinea 
braeUianus, and less commonly Pindada vulgaris, Mdina nudeus, Sym- 
phofochiton themeropia, Onithochiton oli%)eri, and Nerita plicata — al? able to 
conserve moisture by pressing close to the rock surface, or withdrawing 
within opercula or shelly valves. 

CoraUina Belt. — On rocks just above low-water mark considerable areas 
are covered by a dense growth, about 15 mm. tall, of the alga GoraUina 
officinalis. Tins harbours, besides much sand and many worms, a large 
number of small bivalves of the species Lasaea miliaria and Septijer hUo^ 
cularis. 
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Sargasium Belt. — The lowest tract of the emerging belt being exposed 
only at low spring tides, and cx^nstantly bathed by wave-action, is included 
in the belt of large Drown algae extending to 1 m. or more below low-tide 
mark. This rocky belt, having a maximum quantity of light, supports a 
rich fauna and flora of a distinctly hydrophilous character. A number 
of large molluscs in no way protected against desiccation are found here. 
Such are Polypus oliveri, TJniJbfamlum umhelluy and many Aplysioids ; to 
which should be added those molluscs which cannot draw into their shell 
behind an operculum, as Conus kermadecensis, Siphonaria cheeaemaniy and 
Cypraea. The large limpet Scutellastra kermadeoensis, which must require 
a constant supply of food, is characteristic of this belt, in places almost 
covering the rocks. Its massive shell is rather a protection against pre- 
dacious Ashes than desiccation. Other large species found in this belt 

Charonia Inunpas. Atgohuednum austtedasia, Neothais snocinota, Eudoxo- 
chiton perplexus, and occasionally Tectus royanus. The dominant algae 
are Sargassum Jissijolium and Pterodadia capiUacea^ the latter supporting 
in great abundance the small bivalve PhUohrya ineleagrina. 

Under Stones. — With light absent or weak, and the presence of mud and 
sand, this habitat supports a distinctive fauna, composed of sponges, sea- 
anemones, worms, echinoderms, and molluscs. No algae were collected 
on the underside of rocks, except near the edges. The molluscs include 
four species of Amphinetira, some small Gastropods (GolumbeUa versicolor, 
Oadinea conica, Vanikoro waUacei, Rissoina angasi, Clanculus atypicus, and 
others), and the bivalves Area retimlata and C^kia bella. 


Sea-boUoni. 

Rocks near Shore- -In this belt, which extends from the Sargassum belt 
down for a few fathoms, the dominant Axed animals are corals and com- 
pound Ascidians. This is a difficult tract to investigate, as a dredge cannot 
be used. It is extremely rich in milny kinds of animal life, arvd through a 
water-telescope presents a magniAcont sight. Tectus royanus is abundant, 
while on coral Magilus antiquus and Quoyula madreporwrium are plentiful. 
There can be little doubt that the large number of species of shells recorded 
in this paper as dredged on gravelly bottom and as found washed up on 
the beaches live among rocks below low- water mark. 

Sand and Gravel. — A few live shells were dredged near Sunday Island 
on sand and gravel in 10 m. to 30 m. They include Xenophora corrugata, 
Fusinus loreuma, Terdrra circumcincta, Pecten medius, Protocardia pulchella, 
and, attached to pumice, Spondylus raoulensis. 


Surface oj Ocean. 

Plankton. — Situated in a vast expanse of ocean, Sunday Island, as might 
be supposed, frequently has cast up on its shore pelapc animals. Some- 
times, as with lantkina, Spirula, Yeldta, and Physalia, they are washed 
up in large numbers. Pelagic m^luscs recorded in the present list include 
four species of latUhtna, Reduzia lutea, fourteen species of Pteropods, and 
several Cephalopoda. 

Floating Logs. — Besides numerous stalked cirripedes, crabs, and worms, 
there were found in logs cast up on the beaches Scmcava arotica and Nausi- 
toria aurita, while Uperotis dava was taken from coconuts. 
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is omittexi from the present list, as Iredale, who examined the type, is of 
opinion that the locality assigned to it is erroneous. 

1873. Smith, E. A. “Description of a New Species belonging to the 
Genus Vitrina.^^ Ann. Mag. Nat. Hist. (4), xi, p. 288. V. k^madecensis 
described from Sunday Island. 

1873. Mousson. “ Faune Malacologique de quelques lies de TOcian 
Pacifique Occidental, ii, lies de Norfolk et de Kermandec.” Journ. de 
Conch., xxi, p. 109. Records Microcystis k^irtnandcci Pfeiffer, and describes 
as new Vitrina idtitna, Trochonanina exposita and Patula tnodicella Ferussac 
var. incinalis. Of these, F. yUitm is the same as F. kermadecensis Smith, 
while P. tnodicdla var. vicinalis is omitted from the present list, as the type 
is lost and no specimens answering to Mousson's description have since 
been collected at Sunday Island. Moiisson’s s|)ecimenB were c'oJlected by 
Dr. Graeffe. 

1884. Hutton, F. W. “Revision of the Land Mollusca of New Zea- 
land.” Trans. N.Z. Inst., vol. 16, p. 186. VUritm kermad-ecensis recorded 
from the Kermadecs, and also from Hobson's Glen, Auckland ; but the latter 
locality is almost certainly an error. 

1884- 87. “ Reports on the Scientific Results of the Voyage of H.M.S. 
‘ Challenger.’ ” The “Challenger,” on her famous voyage round the wiVld, 
passed through the Kermadee Group on the 14th and 15th July, 1874. 
No landing was made on any of the islands, but the trawl was put over 
three times. Two casts were made between Sunday and Macaulcy Islands 
in 52() and 630 fathoms (Station 170)^ the bottom in both instances being 
volcanic mud. The ^following species of Mollmca were taken : Spondylus 
ostreoides^ Eupheamvs padfiem, AmphUrelus pelagicus, Eledone ^)erfuco8a, 
and, on the surface, Halopsychc gaudichandi. The trawl was again put 
over north of Sunday Island (Station 171) in 6(X) fathoms, bottom volcanic 
mud, the following MoUusca being obtained ; Pecten kermadecensis, Murex 
zelandicuSy Cirroteuthis meangensis. The above species were recorded in the 
undermentioned reports : Nudibranchiata, Dr. R. Bergh, vol. x, pt. 26, 
1884 ; jMmdlihtan^ E. A. Smith, vol. xiii, pt. 35, 1885 ; Gastropoda, 
B. B. Watson, vol. xv, pt. 42, 1886; Cephalopoda^ W. E. Hoyle, vol. xvi, 
pt. 44, 1886 (diagnoses of new species in Ann. Mag. Nat. Hist. (5), xv, 222) ; 
Pteropoda, Dr. P. Polseneer, vol. xix, pt. 58, 1887. 

1885- -87. Tryon, G. W. “ Manual of (^onchology,” 2nd series. Vol. i, 
1885, p. 158, Vitrina uUima ; vol. ii, 1886, p. 47, Nanina exposita ; vol. iii, 
1887, p. 38, Edix modicdla, 

1888. Cheeseman, T. F. “ On the Flora of the Kermadee Islands, 
with Notes on the Fauna.” Trans. N.Z. Inst., vol. 20, p. 151. Six species 
of marine Gastropods are recorded, while mention is made of a large limpet 
common on the rocks. 

1893. Hedley, 0., and Suter, H. “ Reference List of the Land and 
Fresh-water Mollusca of New Zealand.” Proc. Linn. Soc, N.S.W. (2), vii, 
p. 613. Recorded from the Kermadecs : Hdicarion uUimus, MioroGystis 
iiermadeci, Troohonanina exposita, Charopa modicdla var. oicimalis* 
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1894-95. Proc. Linn. Soc. N.8.W. The locality asBij^ned to Scutellastra 
ketniudecemis in disputed by Brazier (vol, ix, p. 18, 1894). Hedley then 
states that specimens were collected at Sunday Island by the crew of the 
New Zealand Government steamer “ Hinemoa ” (vol. ix, p. 465, 1895); 
but Braziej’ refuses to believe that this large limpet is found at Sunday 
Island, though he admits it occurs at Macauley Island (vol. ix, p. 556, 1895). 
The question is finally settled by Cheeseman, who states that he himself 
collected tlje type specimens at Sunday Island during his visit in the New 
Zealand Government steamer “ Stella ” in 1887 (vol. x, p. 221, 1895). 

1899. Suter, H. “ Malacological Communications from New Zealand.” 
Journ. Malac., vol. viii, p. 54. Scalaria australis recorded from the Ker- 
madecs, 

1902. Suter, H. “On the Systematic l*osition of Patella Jeer- 
niadecemis, Pilsbry.” Journ. Malac., vol. ix, p. 111. Branchial cordon and 
radula described and figured. 

1905. Sutei*, H. “ Revision of the New Zealand Palellidae, with De- 
scriptions of a New Species and Subspecies.” Proc. Mai. Soc., vol. vi, p. 346. 
Helciordscus crcUiculatus is described from the Kermadec.s. 

1906. Suter, H. ‘'Notes on New Zealand Mollusca, with Descrip- 

tions of New Species and Subspecies.” Trans. N.Z. Inst., vol. 38, p. 316. 
Recorded from the Kermadecs : Mekagrina radiala, Tutufa calijornicay 
Nassa zonalis, Purpura striata var. holUmsiy Terehra venosa. 

1907. Suter, H. “Notes and Additions to the New Zealand Mol- 

luscan Fauna.” Trans. N.Z. Inst., vol. 39, p. 265. Siphonaria diemenemis 
recorded from the Kermadecs. 

^909. Suter, H. “ Descriptions of New Species and Subspecies of 

New Zealand Molluacay with Notes on a Few Species.” Proc. Mai. Soc., 
vol. viii, p, 254. Recorded from the Kermadecs : Drapa hollonsiy Torria- 
tdlina snhperjorata. 

1909. Suter, H. “ The Mdllusca of the Subantarctic Islands of New 

Zealand.” Subantarctic Is. N.Z., vol. i, p. 1. Six species of marine 
molluscs recorded from the Kermadecs. Of these, I retain Ijetnellaria 
ophiom and Saxicava arcticay but omit until authentic specimens are 
obtained Gantharidus opalusy Trophon amhiguus, Chiorie stiUchhuryiy and 
C, yatei. 

1910. Iredale, T. “ On Marine Mollusca from the Kermadec islands 
and on the Sinusigera Apex.” Proc. Mai. Soc., vol. ix, p. 68 (list of species 
reprinted in Proc. N.Z, Inst,, 1910, p. 57). This is the first paper dealing 
with the Mollusca collected by the expedition to the Kermadec Islands in 
1908, of which both Iredale and myself were members. Iredale records 
ninety-four species of Oastropoday twenty-two of LamdUbraruihiay and five 
of Cephalopoda, In the present list I have taken account of all of his species 
except Eralo corrugata and Rissoina polpropoy as Iredale infonns me that 
the shells so named belong to other species, as yet undetermined. Critical 
notes on several species of shells are given, together with a discussion on the 
sinusigera apex, which is recorded for several Kermadec species. 

1910. Iredale, T. “Notes on Polyplacophara, chiefly Australian.” 
Proc. Mai. Soc., vol, ix, p. 153. Contains an account of the Kermadec 
Ampktneura collected in 1908, but none are assigned definitely to described 
species. 

1911. Oliver, W. R. B. “The Geology of the Kermadec Islands.” 
Trans. N.Z. Inst., vol. 43, p. 324. The following species are recorded from 
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the submarine volcanic tuffs of Sunday Island and outlying islets : Turbo 
argyrostomus, Spondylns ostroidea, Pecten kermadecensis, Area decusaata. 
The correct names for these and others only generically identified at the 
time are given in the present list. 

1911. Iredale, T. “ On the Value of the Gastropod Apex in Classifica- 
tion.’’ Proc. Mai. Soc,, vol. ix, p. 319. A discussion on Gastropod apexes, 
mainly from Kermadec material, mentioning the following species : Turris 
dngidijera^ Planaxia braftilianuSy Cerithiopsis sinon, BulUna scahra, 

1912. Iredale, T. “New Generic. Names and New Species of Marine 
Molltimt.'" Proc. Mai. Soc., vol. x, p. 217. Descriptions of thirteen new 
species of Gastropoda from the Kermadccs. Seven new generic names pro- 
posed for Kermadec Gastropods - R&yUy lioyella, Brookulay JeanneUy Quoyula, 
Heterorissoay Neothais. 

1913. Berry, S. S. "" NetruUolampaSy a Remarkable New Cephalopod 
from the South Pacific.” Biol. Bull., vol. 25, p. 208. Description and 
figure of iV. regalis, collected at Sunday Island. 

1913. Iredale, T. “ The Land MoUusca of the Kermadec Islands.” 
Proc. Mai. Soc., vol. x, p. 364. An accoimt of the land shells collected at 
Sunday Island in 1908. There are seventeen species enumerated, of which 
eleven are described as new. 

1913. Suter, 11. “Manual of the New Zealand MoUusca.'' In this 
work there are recorded from the Kermadec Islands thirty-three species 
of Gastropoda and nineteen of LaoielUbranchia. Of these, thirty-two species 
were not taken by the expedition of 1908. There are no specimens in Mr. 
Suter’s or any collocation known to me, and (’aptain Bollons informs me 
lie cannot remember collei^ting any of them. 1 have therefore omitted 
them in the present paper. They include the four specias noted above 
(Subantarctic Is. N.Z., vol. i, 1909), and the following twenty-eight : 
Ualioiis virgima, Cantharidus purpuralusy Calliostoma pdlucidumy Turri^ 
tella carlottacy StrutKiolaria papulosa, Natica zelandica, EpUonium zelebori, 
Goniinella huUoni, C. ntaculosa, C. virgata, Mutex octogonus, Trophon 
plebf^us, Fidguraria arabica, Anoilla australis, Bathytonm cJieescmani, Solemya 
parkinsoni, Nucula hartvigiana, Olycyimris laticostata, G. nwdesla, Veneti- 
cardia australis, IHvaricdla^ cumiugi, Tellina deUoidalis, Mesodesma sub- 
triangnlaiurn, Dosinia lamhatn, I). anus, Chione mesodestna, Soletellina nUida, 
Myodora striata. 

1914. Iredale, T. “ The Chiton Fauna of the Kermadec Islands.” 
Proc. Mai. Soc., vol. xi, p. 25, An account of the Amphineura collected 
at the Kcrmadecs in 1908. Nine species, all described as new. Fragments 
of four other species are generically determined only — Acanthochites (2), 
Cryptoconchus, Lucilina. An interesting comparison is made of the Chiton 
faunas of Lord Howe, Norfolk, and the Kermadec Islands. 

1914. Berry, S. 8. “Notes on a Collection of Cephalopods from the 
Kermadec Islands.” Trans. N.Z. Inst., vol. 46, p. 134. An account of the 
Cephalopods collected in 1908 and subsequently. Three new species are 
described. 

1914. Iredale, T. “ Description of a New Species of Cassidea." Proc. 
MaL Soc., vol. xi, p. 179. C. royana, from Sunday Island. 

1916. Iredale. T. “ A Comparison of the Land Molluscan Faunas of 
the Kermadec Group and Norfolk Island.” Trans. N.Z. Inst., vol. 47, 
p. 498, ante. 
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EXPLANATION OP PLATB8. 

Plate IX. 

Kg. 1. )CclUimcraiicuU^,8uteTsn\ysp. i Fig. ^ \ CeUana vukanimB n.Hf. 
Fig, lo. j prolurtift n, Bubep. I Fig. 4a. f * 

2- \cenam,hedkvin..p. i S ^ 

Fig. 3. u;«Ka«a Mfcyi OUvor ^ Pi^! 6„. "• «P- 

Fig, 3a. j corrugiiUi n. Hub.'^p. Fig. 7. Fissuridea boUontd n. sp. ‘ 

Plate X. 


Fig. 8. Philorene texturata n. ^p. 

Fig. 9. Haurakia kertnodeccTisis n. hp. 

Fig. 10. Notosetia elerira n. ap. 

Fig. 11 . Zdtina co^ri n. sp. 

Fig. 12. iMeUa chwtoni n. ap. 

Fig. 13. Epigrus insularis n. sp. 

Fig. 14. EpigruA graciliA ii. 8p. 

Fig. 16. Cerosiracti iredaUi n. ap. 

Fig. 10. AmphithalamuA sundayethsis n. 

Hp. 

Fig. 17. Sundaya czquu^ n. ap. 

Fig. 18. Caecum aolUarium n. sp. 

Plate 

Fig. 29. CUhna toaUacei n. sp. 

Fig. 30. Sedlenostoma auteri n, sp. 

Fig. 31. HexapUz puniceus n. sp. 

Fig. 32. Mangilia hedUyi n. sp. 

Fig. 33. Otyphoatoma roaeoeincta u. ap. 

Fig. 34. Iredalea mbtropicalis n. sp. 

Plate 

Fig 40a } raoulenaia n. sp. 

41o 1 eheeiemani n. sp. 

^ 42a [ maeaukyenais n. gp. 

Fig. 43. I Siphanaria macauUyenaia Oliver 
P'ig. 43a. j Bubsp. perpkxa n. eubsp. 

Fig. 44. Siphonaria amphibia n. sp. 


P'ig. 19. Turhomlla occanica n. sp. 

P'ig. 20. TurboniUa aculpturata n. sp. 

Fig. 21. Miralda auatro-pacifica n. sp. 
P'ig. 22. Hinemoa punicea n. up. 

Fig. 23. PyrguHna inaularia ii. «]). 

Fig. 24. RaouloatrauM inexpectata ti. sp. 
Fig. 24a. Roauloatraca inexpeetata n. sp. 
Apex. 

Fig. 25. MelaneUa kennadecenaia n. sp. 
Fig. 20. MelaneUa perpkxa n. sp. 

P’ig. 27. Subularia perapicua ii. sp. 

Fig. 28. MeUiueUa apinoaa n. sp. 


P'ig. 36. Kermia benhami n. sp. 

P'ig. 30. MUramorjtha expedUtouia n. sp. 
Fig. 37. Zafra kermadecenaia n. ap. 

Fig. 38. Zafra fuaoolineata u. sp. 

Fig. 39. Leuconopaia pacifiea n. sp. 


Fig. 45. Pronucula kermadecenaia n. sp. 
Loft- valve. 

Fig. 40. Chlamya cellularia n. ap. 

Fig. 47. LinuUula inaularia n. sp. Left 
valvtj. 

Fig. 48. ) Spiaula beUiana n. sp. Left 
P'ig. 48a. j valve. 

Fig. 49. Spondylus raouknaia n. sp. 
Left valve. 
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Art. L. — The Chemistry of Flesh Foods — Part II . — (4.) The Composition 
o/nd Nutritive Value of the Retail Cuts of Mutton and Lamh. 

By A. M. Wrioht, F.O.S., Associate Editor, Jourruil of Industrial and 

Engineering Chemistry. 

[Read* bef art the Philosophidal Institute of Canterbury ^ 2nd December, 


[NTRODdCTlON. 

This investigation is a continuation of the research published in the Trans- 
actions of 1912.* The present study covers the results of an investigation 
concerning the composition and nutritive value of the various retail cuts 
of mutton and lamb. 

Slaughter Tests. 

In connection with this investigation ten average quality sheep and 
ten average quality lambs were taken from a line received at the Ohrist- 
church Meat Company's Islington works, and after being fasted for twenty- 
four hours were weighed alive and immediately slaughtered. In Table I 
will be tound the weights and the percentages of the carcases and of the 
various by-products, based on the live weights. 

'rABiJc 1 .— Rmsclts or Slaughter Tksts. 


I Sheep . I LarobM . 


llVr Cenl. Per Cent. 

j 6V-4 1 M-S 

I SU-fi 540 

I 6-2 10-7 

1 4-7 4*4 

4-3 30 

i- 3-0 3-2 

I 1-S 2-0 

00 4-8 

i 0-4 0-4 

0-4 I 0-4 

I 0-3 i 0-3 

01 

I 0-2 0-3 

0- 5 0-6 

M - 1-2 

1- 5 1-2 

0-2 0-2 

0-2 1 0-1 

0-1 0-1 

; 1-4 1-6 

0-1 0-1 

; 2-3 1-7 

i 3-4 2-7 

1 9-6 6-6 

1-3 0-4 


* Wright, Trans. N.Z. Inst., yoI. 45, pp. 1-17. 


Live weight 

BreBsed carcase (wann) . . 

„ (cold) ‘ . . 

Wool 

Pelt 

Blood . . 

Head . . 

Feet 

Fat (caul, kidney, and intestinal) 
Diaphragm (skirt) 

Tongue . . . . ... 

Kidneys 

BweetureadH (thymus gland) 

Brains . . 

Heart . . 

Lungs . . 
liver . . 

Trachea (windpipe) 

Hpieen . . 

Cfall-bladder and oontonts 
Small intestine . . 
lATge intdstine . . 

Otto intestines . . 

Stomach 

Oontents of stomach and intestines 
Loss in dressing . . 


Ton Sheep . 

Ten I 4 mibt 4 . 

lb . 

lb . 

1,097 0 i 

676*0 

ri 65>0 1 

i 368*0 

564*0 i 

364*0 

68*2 1 

720 

51*8 ! 

. 30*0 

47*0 

24*5 

33*4 

21*8 

16*5 

13*4 

66*6 

32*6 

4*1 

24 

4*0 

2*9 

2-7 

1*7 

, , 

0*7 

2*1 

1*9 

6*4 

3*3 

12*4 

8*2 

16*9 

8 * 3 ' 

1*9 

1*8 

1*9 

1*0 

0*7 

0*6 

16*0 

11*0 

1*0 

1*0 

25*0 

120 

37*0 

18*0 

104*5 

35*5 

14*0 

2*6 
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Retail Cuts. 

On the day following a carcase of mutton weighing 55 lb., and a carcase 
of lamb weighing 35 lb. (cold weights), were selected from the twenty carcases 
from the slaughter test for the purpose of the main investigation. These 
carcases were split, and the left half of each, weighing 281b. and 181b. 
respectively, were cut into the joints usually offered for sale in the retail 
shops. In addition eacli cut was separated into lean meat, visible fat, 
and bone. In order to compare the various cuts as to their relative amounts 
of lean, fat, and bone the weights have been calculated to percentages. 
These figures, which represent the untrimmed cuts, are shown in Table II. 


Table II.- -Weights and Percentages of Lean Meat, Visible Fat, and Bone in 

THE Retail Cuts. 


— 1 

Lean 
Meat. 1 

Fat. 

Bone. 

Mutton — 

It). 

lb. 

' lb. 

Ln'g 

6-4 

1*3 

1 1*2 

Loin 

4-7 

24 

1 1*6 

Idor . . 

5*2 

0*9 

1 10 

i and breaBt 

20 

0*« 

1 

Lamb — 




Log 

3*4 

M 

i 10 

Loin 

2-J 

20 

1 0-9 

quarter 

4*7 

0*9 

19 

I 


Lean 

Meat. 

Pat. j 

Bone. 

I^ft Half. 

Per 

Per 

! 

j Por 

1 

1 

Per 

(^ont. 

(^nt. 

! Cent. 

1 lb. 

C^ent. 

68*4 

16*4 

15*2 

' 7*9 

28*4 

54*8 

27*8 

: 17*4 

8*6 

30*8 

73*2 

12*7 

1 14*J 

71 ! 

26*4 

45*5 

13*r> 

1 ^11^ 

4*4 

15*4 


1 


28*0 


61*8 

1 20*0 i 

1 18*2 

6*6 

30*6 

420 

400 i 

i 180 

5*0 

27*8 

62*6 

120 1 

25*4 

7*5 

41*6 


i 

1 


18 0 



Relative Cost of the Retail Cut^, 

Throughout New Zealand the prices of the various cuts differ consider- 
ably, and arc liable to frequent fluctuation, so that absolute figures for the 
market retail price of the cuts would serve little purpose. It has been 
found, liowever, that by taking the cheapest cut as ] the retail market 
prices bear relation to one another as follows : — 


Mutton — Neck and breast.. .. 1'0(> 

,, Shoulder .. .. .. 1*6C 

Lamln- Fore quarter . . . . . . . . 1*67 

Mutton— Leg . . . . . . . . ..1*83 

„ Loin . . . . . . . . 2-00 

Lamb — Leg . . . , . . , . . . 2*17 

„ Loin . . . . . . . . . . 2*17 


Thus, with the price of neck and breast of mutton at 3d. per poimd, the 
other cuts in the above order will be 4Jd., 5d., fi^d., 6d., Gjd., and 6^. per 
pound* 

The Chemical Composition of the Boneless Meats. 

The right half of the carcases used in the previous determinations was 
sampled for chemical analysis, the total boneless meat (lean and fat) of 
each cut being used for this purpose. 

Moisture . — The moisture found in the various cuts ranged from 67*92 per 
cent, in the leg cut of the lamb to 40*12 per cent, in the loin cut of the same 
carcase ; in ^(eneral, the higher percentage of fat is found associated with 
the lower moisture-content. 
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Ash , — The percentage of ash or mineral salts varied from ()’89 per cent, 
in the leg cut of the lamb to 049 per cent, in the loin cut of the same carcase. 
The ash is chiefly composed of the chlorides and phosphates of potash, soda, 
lime, and magnesia, which contribute largely k)ward8 the structure of the 
bone and other tissues. They also aid the digestive functions, and increase 
the palatability of the cooked meats. There is no evident relation between 
market prices and the palatability of the different cuts as indicated by the 
amounts of mineral salts, the cheaper cuts showing as much ash as the 
more expensive. 

This varies from 48-38 per cent, in the lamb loin cut to 22-60 per 
cent, in the mutton leg cut. As indicated above, it is noted that in general 
the higher the fat the lower will be found the moisture-content. The 
amounts of fat bear no relation to the market price of the meats. 

Protein, Protein is the most important food constituent of meat, and 
varies in the cuts from 16*75 per cent, in the lamb leg to 9-56 per cent, in 
the lamb loin. The market prices charged for the cuts are not in proportion 
to the protein-contents. 

Meat These, while pijssessing but slight food- value, are of im- 

portance because of their influence on the palatability of the meat. They 
aid in giving cooked meat its flavour, and serve in part as stimuli to the 
digestive glands. No relation between the market price and the amount 
of meat bases seems to exist ; indeed, one of the highest-priced joints, the 
lamb loin, contains 0-52 per cent., while the lowest-priced meat, the neck 
and breast of mutton, contains the same amount. 

The results of the chemical analyses of the bone, less meat of the various 
retail cuts, are shown in Table 111. 


TABt.K III. — Chemical Composition of the Boneless Meat of the Retail Cuts. 


jnuiiuii. 


iittmo. 


* 

Lo«. 

Loin. 

Bhuuldur. 

iNeck and 
1 Breant. 

Log. 

Loin. 

Fore 

1 Quarter. 


Per 

Per 

Per 

u 

Per 

Per 

Per 


Cent. 

Cent. 

CJont. 

Cent. 

Cent. 

Cent. 

C^nt. 

Moisture 

4908 

46-64 

55-94 

43-35 

67-92 

40-12 

44-42 

Ash 

0-87 

0-67 

0-76 

0-55 

0-89 

0-49 

0-64 

Fat 

22-60 

37-48 

27-66 

42-56 

24-08 

48-38 

40-&4 

Total nitrogen 

2-956 

2-3M 

2-400 

2-112 

2-742 

1-688 

2-288 

Cold-water extraot^ — 








Total solids 

4-76 

3-49 

3-65 

3-06 

4-39 

2-47 

3-31 

Ash 

(f-75 , 

0-52 

0-66 

0-44 

0-71 

0-43 

0-61 

Organic extraotives 

4-00 1 

2-97 

3-09 

2-62 

8-68 

2-04 

2-80 

Nitrogen 

0-596 

0-430 

0-485 

0-376 

0-566 

0-311 

"0-421 

Ooagiiiable proteids 

1*72 

1-31 

1-36 

1-18 

1-66 

0*86 

1-21 

Nou-ooagulable proteids. . 

0-18 ! 

0-12 

0-23 

0-11 

0-22 

0-11 

0-16 

Total soluble proteids 

1*90 : 

1-43 

1-59 

1-29 

1-88 

0-97 

1-37 

Meat bases 

0-92 

0-62 

0-72 

0-52 

0-78 

0-52 

0-63 

Insoluble protein . . 

14-74 

12-24 

12-55 

10-79 

14-87 

8-69 

11-62 

Total protein 

16-64 

13-67 

14-14 

12-08 

16-75 

0-56 

12-90 

Crude protein 

18-48 

1 

14^04 

16-66 

13-18 

17-11 

10*66 . 

14-27 


Conclusion. 

While some of the cuts are less tender and are therefore more diflicult 
to prepare for use than others, yet the constituents (mineral salts and meat 
bases) which give flavour to cooked meats show little difference in the 
various cuts, and since the digestibility of the protein is independent of 
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the cut or the method of cooking^ it b evident from a study of the figures 
presented above that the retail market prices charged for the various cuts are 
not governed by the relative food-values or by the palatability of the meats. 

For permission to publish these results the author desires to express 
his thanks to the Christ.church Meat Company (Limited), in whose 
laboratory the work has been carried out. 


Art. LI . — Nate on the Deierminatioyi of MUk-fat, 

By A. M. Wright, F.C.S., Associate Editor, Journal oj Indmtrial cuihd 
Engineering Chemistry. 

[Read before ifie. Philoaophical Institute of Canterbury, 2nd December, 

Aocordino to Thorpe, t the official Adams process for determining the 
fat-content of milk has largely been superseded by the method of Gottlieb. 
The same writer states that Gottlieb’s method is perhaps the easiest and 
best of all methods of fat-estimation. 

Olsen^ states that it is conceded that higher percentages of fat are gene- 
rally obtained by the Gottlieb than by the present ether-extraction method. 

While a considerable amount of data have been published showing the 
comparative results obtained by the use of Gottlieb’s method in determining 
the fat-content of various dairy-products, including milk, the author has 
been unable to find a record of any results comparing the Adams process 
with Gottlieb’s in the estimation of the fat-content of fresh milk. 

The author recently had occasion to compare these processes in connec- 
tion with the examination of a number of milk-samples, and the following 
results are now put on record. 


— ^ 




Adumi’. 

Gottlieb’s 





Prooew. 

Method. 

e No. 




Fat 

Fat 





per Cent. 

per Cent. 

1 



, , 

. . 3-76 

3-84 

2 



. .• 

. . 3-68 

3-82 

3 




. . 3-86 

4*02 

4 




.. 3-68 

3-64 

6 




. . 3-98 

4-14 

6 




.. 3-94 

4-04 

7 




. . 3-91 

4-00 

8 




. . 3-79 

3-88 

9 




.. 4-06 

4-18 

10 




. . 3*86 

4-00 

11 




. . 3-70 

3-76 

12 .. 




. . 3-76 

3-91 

13 




.. 3-80 

3-94 

14 




.. 3-65 

3-73 

Average 

• . 

. , 

« • 

. . 3-81 

3*92 


dley imd Bmmett, BuUetm 162, U.6JL Dept. Agrio. O.E.S * ; also Qsiiidley, 
Monjonnier, taid Porter, BuUetm 193, U.SA.. Dept. Agtio. O.K.S. 
t Dbt. Applied Qhem*, rev. ed., vol. 3, pp. 681, BBSL 
t Bdletiu No. 106, U.6. Dept. Agrio., p. 109. 
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The method of Gk)ttlieb as described by Thorpe* was used in the above 
determinations, and is as follows : 10 c.c. of milk are measured into a tall, 
narrow cylinder, graduated in 0*5 c.c., and holding 100 c.c. ; 1 c.c. of 
ammonia (sp. gr. 0*96) is added, and then 10 c.c. of alcohol. The mixture 
is well shaken ; 25 c.c. of ether, which need not be dry, are added ; and 
the contents of the tube well mixed. Finally, 25 c.c. of light petroleum 
are added, and the mixture again well shaken. It is essential that the con> 
tents of the tube be mixed after the addition of each reagent, or the results 
may be very low. The cylinder is then left for six hours, the volume of 
the ethereal solution measured, and 50 c.c. removed, evaporated, and the 
fat dried and weighed. 

The question naturally arises as to whether or not the increased result 
is due to some substances other than fat, introduced by the reagents used 
in the Gottlieb method, or through their action. A blank test of the 
chemicals used was made and the small amount of residue obtained on 
evaporation deducted from the results. 

Olsenf has shown that the results obtained by the Gottlieb method 
are the true fat-content of dairy-produce, and this is of special importance 
in the case of milk or other dairy-products containing only small amounts 
of fat. 


Art. LII . — On the Influence of Pressure on the Solubility of Trioalcic Phos- 
phcUe in Carbonic-acid Solutions* 

By P. S. Nelson, M.Sd". 

('Ommunicated by Dr. Evans. 

[Read before ike' Canterbury Philosophical Institute, 1st July, 1914.] 


Robert Wadington, in 1871 (Journ. Chem. Soc., p. 80), treated samples 
of bone-ash repeatedly with a solution of carbon dioxide in water, and found 
a solubility of trioalcic phosphate of 0*147 gram per litre. T. Schloesing 
(Comp. Rend., 1900, vol. 131, pp. 149-53) determined the solubility of freshly 
precipitated tnicalcic phosphate in pure water, in carbon-dioxide solutions 
of various strengths, and in similar solutions containing calciuih bicarbonate. 
He found in 1 litre of — 


W**"“r**®^ Water i 

carbon dioxide 

91*9 48<6 


Water A 
Batnrated 

6*9 


Pare 

water 

1 


Calcium- 

bicarbonate 

solution 

1 


milligrams of phosphoric acid, as PsO,- This result seemed to suggest 
that the solubility of the trioalcic phoi^hate depended, to some extent at 
least, on the amount of carbon dioxide in solution. 

As no record dealing with the question could be found in the Journal 
the Chemical Society, nor in the Journal of the Society of Gh^ioai 
IniMBtry, it was determined to ascertain the effect of carbon dioxide at 
higher pressures than atmospheric upon the solubility of the phosphate. 


* Diet. Applied Chem., rev. ed., vol. 3, pp. 531, 532. 

t Bulletin No. 105, U.6. Dept. Agrio., p. 109. 
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Apparatus. 

After the breaking of the first apparatus, which was composed partly 
of glass, the apparatus used throughout the work was that shown in fig. 1, 
halt in view and half in section. It consists of a heavy copper tube, fitted 
with a heavy cap, through which passes a copper capillary tube. The 


HeliX PUm dptnti 



i 

Fw. 1. 


latter is connected to a bomb of liquid carbon dioxide, and a pressure-gauge 
registering up to 40 atmospheres. The apparatus is shaken by carry ing 
the bottom round in a horizontal pulley run by an electro-motor. The 
tube bears at the side a small neeme valve, through which the solution 
can be run ofi. 
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Method, 

A small quantity of Merck’s pure precipitated tricalcio phosphate is 
placed in the apparatus, and about 330 c.c. of water added. After satura- 
tion at the required pressure with carbon dioxide, the whole is shaken for 
five hours, then allowed to stand for eighteen hours, after which the solu- 
tion, which is quite clear and bright, is run off through the needle valve. 
The phosphate is estimated by an adaptation of Woy’s molybdate method 
(Chem. Zeit., vol. 21, p. 442). The phosphate is precipitated as ammoniiun 
phosphomolybdate, which, after solution in ammonia and reprecipita- 
tion by nitric acid, is heated in a Gooch crucible to dull redness. By 
this means a dark-blue substance is formed, phosphomolybdic anhydride, 
24 M 0 O 3 . PaOft, which contains 3*946 per cent, of PaOg. 

Experimental, 

Series I, — The first series of experiments performed in the glass 
apparatus was unsatisfactory, but showed an increase of solubility with 
increase of pressure. 

Series II. — About 0*75 gram of tricalcic phosphate was taken in 330 c.c. 
of water. The range of pressures was from 0*6 atmosphere up to 18 atmo- 
spheres, at half and 1 atmosphere intervals. The solubility of the phos- 
phate, in terms of grams of PjO# per litre of solution, varied from 0*0996 
at 1 atmosphere to 0*3804 at 18 atmospheres, the curve being shown in 
fig. 2. The general trend shows a regular increase of solubility with 
increase of pressure. 



Fig. 2. 


During this series of runs the enamel with which the apparatus was 
lined began to flake off from the interior, until at the end practically none 
remained. The surface was only very slightly attacked, and on no occa- 
sion could any appreciable blue cuprammonium salt be obtained on adding 
ammonium hydroxide and filtering. The tube was cleaned thoroughly 
and re-enameMed. 
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Series III . — Experiments made to ascertain, if possible, the effect of 
varying the amount of phosphate taken and the time of stirring showed 
that the solubility is increased both by increasing the amount taken and 
the time of shaking. Hereafter, therefore, weighed quantities of the phos- 
phate were taken, the contents of the tube were shaken for five hours, 
then allowed to stand until run off for estimation. 

Series IV . — ()-25 gram was taken, giving results as shown in fig. 3. The 
two higher results were obtained by shaking for ten hours. 

Series V . — 1 gram taken. Both curves IV and V, though widely sepa- 
rated, show marked regularity, as far as they were taken. 

Series VI. — 0*5 gram taken. Here (see series VI, fig. 3) a very large 
drop was observable between 26 and 30 atmospheres, for which there was 
no accounting. 



Fio. 3. 

An attempt to confirm this peculiarity was made in Series F//, but 
the enamel l^gan to flake in the second run. Later it flaked during the 
first run after re-enamelling, and on evaporating the solution the solid 
residue had a pale blue-green tint in the mass, and gave a slight blue colora- 
tion with ammonia. The slight surface action on the copper probably had 
some eCtect upon. the solubility, which is here very irreg^r. After trying 
varnish in the tube without success, it was plated, as continuouriy as its 
structure would permit, with standard gold. 

Series VIII was undertaken to ve^, if possible, the peculiar results 
of series TI. The results, at pressures from 42 down to 4*4 atmospheres. 




Nblbon. — Tricaleic Phosphate in Carbonic^aeid Solutions. 677 


while oonsistent with one another, were not so with those of series VI. They 
show a regular increase of solubility with pressure. Here again after a 
few runs tiie presence of copper was found on evaporating tiie solution, 
rather more being present at mgh than at low pressures. The gold appeared 
to be quite intact, except for a ring about 2 in. wide round the top, above 
the part wetted by the solution during shalong. 

iSeries IX (1 gram) and iSeries X (2 grams) also gave very regular 
results. 

In order to show more clearly the relations between amount of phos- 
phate taken, pressure, and solubility, all the curves are placed together 
in fig. 3. 

Analyses were made of the following materials 

A. llie original material from the bottle. 

B. The undissolved phoimhate left in the bottom of the copper tube 

was collected, ana dried at 100° C. It contained a very slight 
trace of copper, which was not estimated, and gave a very alight 
efiervesoence with nitric acid. 

C. The phosphate was obtained by evaporating on the water bath 

the solution not required for estimation. The sample which 
was analyMd for copper was from several high-pressure solutions, 
and contained more copper than usual. This material also gave 
an effervesoence on treatment with nitric acid, showing the 
presence of a carbonate, derived probably from calcium bicar- 
bonate in the solution. This carbon dioxide, however, was in 
too small a quantity to be estimated directly. 


e lesultB of average analyses were 

A. 

B. 

C. 

CaO 

48-68 

48-90 

60-46 

P.0, 

38-77 

38-67 

37-29 

Loss (at red heat) 

11-07 

11-16 

10-86 

CuO 

98-52 

98-72 

1-19 

(99-79 


The loss at red heat in A must be due to water only, and the analysis 
corresponds to 3*18CaO. 2*43H20. If in B the loss is assumed to be 

due wholly to water, which is nearly true, the analysis shows the material 
to be 3*2GaO. FsOf. 2*3H,0. In C, the ratio of CaO to is 3*44. But 
the maximum of CaO which can combine with PtO^ is 3CaO. Hence 
the remaining 0*44 CaO must be combined in some o&er way, which under 
the circumstances may be assumed to be with CO|, as CaCO,. Similarly, 
if the CuO is in the form of carbonate, the amount of COf present will be 
5*72 per cent., leaving 5*04 per cent, of loss at red heat as 1*07 molecule 
of water. Thus the analysis gives 3CaO.PaO0.O*44CaCOs.O*O2CuCO8. 
l*07H«O. It is also possible that some of the CuO may be combined wi& 
PjOg instead of with CO,. 

The soluble compound which is formed is unstable, since it is depositeci 
as a precipitate when the carbon dioxide is removed, either on standinj;, 
or more completely on boiling. The presence of calcium carbonate, or in 
solution calcium bicarbonate, mdicates that an interaction has taken place, 
the carbonic acid having attacked the tricalcic phosphate with the forma- 
tion of some calcium bicarbonate. 

IS— Trans. 
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Conclusions. 

(1.) The solubility of trioalcic phosphate? in carbonio-ac^id solution in- 
ort ases direetly with increasing pressure of carbon dioxide. 

(2,) The solubility also increases with increasing time of rontaci, b(!tvveen 
solvent and solute. 

(3.) Differences of temperature apj^ear to have very little elTect. 

(4.) The solubility is irregular when che surface of the solution-vessel 
is not iiniforiii throughout a series of runs 

(5.) The presence of small quantities of copper in solution causes a 
small decrease in the solubility. 

(6.) An interaction takes place between the tricalcic phosphate and the 
carbonic acid. 

Notes. 

In (2) practically no difference is observable between a soluti()nJjun|off 
after standing in the solution -vessel for eight * cn hours and the same 
solution after standing forty hours. This is due to the sinking of the 
undisHolved portion of the phosphate to the bottom of tlie vessel, and tlie 
consequent removal from the sphere of action. 

In (3) any increase in solubility witli rising temperature is probably 
counteracted by tlie concomitant lessened solubility of the carlion dioxide. 

It is suggested that further work might be carried out to det(*rmine 
the solubility with varying times of contact between solid and solvent, and 
also to ascertain the effect of metallic salts, such as those of ammonium, 
calcium, and copper. More acciuate work also could be dom* if t:he vessel 
were lined with a quite continuous coat of platinum. 


Art. LIll. — On^Jhe Ikfieciicm of the. Phmib-llne fnmi the Vertical due to 
the Spheroidal Form of the Figure of the Earth, and ita Effect mi. the 
Latitude of Station above the Mean Seaderd. 

By W. T. Netll, New Zealand Survey Department. 

[Read before the Otago Imtitute, 22nd September, J914J] 

It is now well known that the attraction of mountains and elevated regions 
has a sensible influence on the plumb-line. These lo<jal deflections have 
been the subject of numerous investigations since 1854, when Archdeacon 
Pratt computed the effect of the attraction of the Himalaya Mountains 
on the plumb-line in North India (Phil. Trans., 1864). 

In modern geodetic surveys the degree of precision in the determination 
of the apparent astionomical latitude by means of the zenith telescope 
is so great that the station error, as it is called, or the difference between 
the curved and computed latitudes, due to local causes, has become a part 
of the routine work. 

The defection of the plumb-line by the attraction of mountains or by 
the variation of the density of the underlying strata will not be further 
discussed, the object of the present investigation being to determine the 
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amount of defleotion and its direction that a plummet will deviate from 
the vertioal line, or normal, at its point of suraension, in the plane of the 
meridian, for any length of the suspending cord, due to the spheroidal form 
of the hgure of the earth. 

Htatios of the Problem of a Plummet suspended prom a Fixed Point. 

Let F^EPjE^, fig. 1, represent the meridian ellipse of the earth, 
PPj the axis of rotation or polar axis, and EE^ the equatorial axis. 

We can infer from consideration of the symmetry of the figure that a 
plumb-line suspended at the Poles or at the Equator does not deviate from 
the vertical, and that at all other latitudes there is a deviation. 



Fio. 1. 

Let A be a point at tlie mean level of the sea, the latitude of which is 

and suppose p a plummet suspended from the point A. Such a sus- 
pension can be actually obtained by means of a mine-shaft for small depths, 
but for the statement of the problem the existenoe of an opening in the 
earth need not be considered, for the solution of the problem gives the 
direction that a shaft takes when sunk by means of the plumb-line. 

Let C be the centre of the earth, F and F^ the foci. 

The forces acting on j> are the attraction of the earth and the tension of 
the suspending oora, the weight of the cord being neglected. 

Through p let a oonfooid ellipse be described, and let it generate a 
spheroid by revolving about the axis PP^. It is a weU-known theoretpi in 
attractions that the potential within a spherical or ellipsoidal shell is 
constant, and therefore the force acting on p is the attraction of the 
above-generated spheroid, the surface of which is equipotential (Routh’s 
“ Anal]Haoal Statics,*’ ii, p. 104). 

A second theorem in attraction is : If there be any resultant force, due 
to any attracting mass, this force acts along the normal to that equi- 
potential surface on which the point lies (Pierce’s “ Newtonian Potential 
Function,” p. 38). 

Since the tension of the cord is the resultant force, it is normal to the 
confocal ellipse, and therefore bisects the angle FpF^. 

Thus for ail positions of p the direction of the restdtant is towards the 
point A, and the angle FpF^ is bisected by Ap produced. 

IS* 
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Geometry or the Problem. 

The problem to be solved can be stated as follows, in its most general 
form : Given the three sides of a triangle ABC, it is required to find the 
locus of a point, such that the line from the angle A to the point bisects the 
angle included between the lines from the angles B and C to the point. 

^ The bisected angle contains the point A, and no restriction is placed on 
the size of the angle except that it is less than four right angles. 

The deviation of the plumb-line is a particular case of the general form. 



Let ABC, fig. 2, be the given triangle, and D a point such that the angles 
ADB, ADC are equal. 

Take A as the origin of co-ordinates and the line bisecting the angle 
BAG as the axis of X. 

Let r, 6) be the polar co-ordinate of D. Denote the equal angles ADB, 
ADO by X* 

To obtain the equation to the locus of D, we have from the triangle ABD 



Again, froin the triangle ACD we find 
f 4- 5 cos 


cotx 


( 2 ) 
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Eliminating oot x obtain 

sin — mr sin H + nr cos ^ 


.( 3 ) 


Wherein m has the value — cos ^ , and n the value ~ ^ sin 

he 2 be 2 

or 2 sin ^ — mr sin ^ + nr = o, since 0 is small. 


sin S = 



( 4 ) 


The amount of the deflection is r sin and is towards the Equator, since b 
is positive. 


To transform the equation to rectangular co-ordinates we substitute in (3) 
the values of the variable in terms of x = r cos sin $, and -f 

and we have 

nx” — myx^ -h 2xy + nxy'^ — mtf — o (5) 


When B and C are the foci of an ellipse the triangle ABC is isosceles 
if A is at the extremity of the minor axis. 

Then m = \ cos and n=^o. 

0 2 

Substituting these values of the constants in equation (5) we obtain 

o 2 A , 2 A ^ 

2 ^ COB 2 y®’* - g cos = 0. 


Therefore y = o (6) 

and y“ + (* - I sec A) = sec ( 7 ) 


Equation (6), y^o, represents the axis of X, and for a plummet 
suspended at the Pole of the earth the axis of X is the vertical, and 
consequently there i)» no deviation from the vertical when the plummet is 
8Ufiq)ended &om the Pole of the eartih considered as an oblate spheroid. 

b A 

Equation (7) represents a oircle whose radius is - sec and is therefore 
the circle oircumsoribing the triangle ABC. ^ ^ 

The co-ordinates of the centre are y = o. x n f sec - . 

2 2 


When the point A coincides with the extremity of the major axis of the 
ellipse the an^e A vanishes, and we find 


m = 


6 + 0 
6o 


and n = 


0 . 


These values of the constants substituted in equation (5) reduce it to the 
following two results ; — 


y = 0 .. 

f+(z 


be y SB / ^ V 

6 + cj \6 ^ 0/ 


(6) 

( 9 ) 


The equation (8) represents the axis of X, and is the solution of the 
problem when the i^ummet is suspended at &e S(|uator, from which we 
infer that for plaoes situated on the Equator there is no deviation of the 
plumb-line from the vertical. 
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Equation (9) represents a circle of radiu 
centre being y o. x 6“+^ 


he 

|6 + 0 


' tho co-ordinates of the 


If in fig. 1 the inner ellipse represents the surface of the earth and A 
a point at an elevation above the surface, from which a plummet is suspended 
by a cord Ap, the line Ap produced bisects the angle FpFj, and is normal 
to the surface of the earth at p ; and the point A is therefore vertically 
above p. This condition holds for any lengtli of the suspending cord, 
and the plumb-line at the earth’s surface suspended from a point above 
it always coincides with the vertical. 

The level surface at p is at right angles to Ap, and 'the angle EHp is 
the geographic latitude. 

The level surface at A is at right angles to the line AK, which bisects 
the angle FAF^, and the geographic latitude of A is the angle ERA. The 
difierence of these angles is the variation of the latitude of p, due to the 
spheroidal form of the earth, and the elevation pA. 

The level surfaces become more spherical as we recede from the earth, 
the point E moves along the major axis and ultimately coincides with tlie 
centre. 

If <f>i denotes the latitude of p and the angle BRA, then is 

the angle 6 in equation (3), where A is the origin, and the line bisecting 
FAFi the initial, or the axis of X. 

Leta, = HAF. ^5 = AFp. 8',,=:HAF,. 8' = AF,p. 

FpFi AP ^ r. 

Fp=/,. P,P=/ 

It is now proposed to express AF, AFi, and 8^, 8’^, in terms of pF, pFi, 

and f. 

The triangle AFp gives 

AF*=/,» +f*+2/,roo8| (10) 

sin 8=ssr sin8„ (11) 

«+8o = | (12) 

Similar expressions are obtained from the triangle A7,pfor AF,. and S'. 


From (11) 

f 

sin 8 — r sin 8^, 

/I 

= p, sin - s), wherep, = .(13) 

For even the highest mountain-tops the values of p, and & are small, and 
equation (13) can be developed by Maolaurin’s series, thus : 
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f 

Similarly, if p ^ 

8' — p sin 2 — 2 ^ ^ 

Tt/ take a numerical example, suppose that in latitude 45 S. it is 
required to find the difference in latitude between the top of a hill, 
490 metres hi^jjh, and the sea-level vertically below it, using lleliuert s 
spheroid. 

The value oi 6 can be computed by equation (3), but it cun be found 
directly from (12), (14), and (15), as under. 

^ = 8 + 8^ = 8' +8'o 

= (16) 

A „ 

So “ 5 

••• «'o - «o -- 2 0 . 

c.r«J = l(8'„-«o) (17) 

And by the aid of (14) and (15) 0 in seconds of arc is 

^ = 5 ^ — u “ 1 * sin -f &c (18) 

2 811 ) 1 2 4 sin ^ 


_ p ^ ^ = 10 X 893. 

/I / / / 1 

Computing the first term of (18) from the known value of sin ^ wt^ find 

61 =(r 053 

Thus the latitude of the hilltop is 


= 44'* 59' 59^*947. 


These differences of latitude are so small that in most cases they will 
be masked by the greater differences due to local conditions, which deffect 
the plumb-line ; they possess the advantage that they can be easily oonf- 
puted, and the observed value can be corrected or reduced to the sea-level. 


A summary of the three principal results is as follows : — 

(1.) A plummet suspended from a point at the sea-level deviates from 
the vertical in the plane of the meridian, except at the Poles or the Equator ; 
the amount of the deviation de]>ends on the length of the suspending cord, 
and the deviation it towards the Equator. 

(2.) A plummet suspended from a point above the surface of the sea- 
level, when the suspen^ng cord just reaches the surface, always coincides 
with the vertical for any length of the suspending cord. 

(3.) At heights above the surface the observed latitude is less than its 
corresponding value at sea-level. 
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Art. LIV. — On Orthogonal Circles, 

By E. G. Hogg, M.A., F.E.A.S. 

[Read before the PhiloBophical Institute of Canterbury, find December, 1914,^ 

The tripolar equation of the oirole of radius r, which has its cenbre at 
the point 0, whose trilinear co-ordinates are (Ooj8oyo)» is 

U lEEOooX + 6/8oY + oyoZ - 2RSe ~ 2Ar* = o (i) 

where S ^ afiy + hya + oa^ and A is the area of the triangle of 
reference.’" 

Let d be the distance of 0 from H, the centre of the oirole ABC. If 


U passes through H, then 

R* (oa,, + hPu -H cyo) = 2 RSo -+■ 2 A d* 

i,e„ 2R8,= 2A(R»-d»); 

hence (i) may be written in the form 

U = OOoX + bpoY + CyoZ = 2 A (R^ + r“ - (ii) 

If d* = R* + r*, the elation of the oirole having its centre at {oofioyo) and 
cutting the circle ABC orthogonally is 

U ^ ao^X + bpoY + cyoZ 5= 0 (iii) 


Its radius is given by the relation r“ = — 8o, and its trilinear 

equation is ^ 

(Oa + + <5y) I {cfio + byo) a + (ayu -f Co^,)^ + (ftoo + afio) y } 

== 2 A (aPy + bya + Cafi), 

From (iii) Ptolemy’s theorem may be deduced. Let r = o so that 0 
reduces to a point-circle lying on the oirole ABC. 8uppoBe its centre 0 to 
lie on the mmor arc BC of the circle ABC, and let D, E, F be the feet of 
the perpendiculars from O on BO, CA, AB respectively. We then have 

-2B.0D=:0B.0C, 2R.0E = OC.OA, 2R.0F = 0A.0B. 

Substituting these for Otfioyo in the equation oooXo + bfioYo + cyoZo = o, 
we have 

AO. BO. CO [~BC.AO + CA.OB + AB.OC] = o, 
which is Ptolemy’s theorem. 

From the form of the equation 

D ^ OOcX + 6/3oT + CyoZ = 0, 

it is seen that if U pass through the fixed point (XxYiZa), the locus of the 
centre of the circles which pass through a fixed point and out the oirole 
ABC orthogonally is the straight line whose equation is 

XiGa + Y|6j8 + ZxCy = 0. 


The 
points ( 


equation of the orthogonal circle passing through two fixed 
XxtxZi), (X,YA) is 


XxYxZx 

X.YA 


0. 


Trsnt. K.Z. Inst., vol. i6, p. 819. 
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Suppose the centre of the orthogonal circle to lie on the line 
pa + qP + Ty = 0 at the point where X + /i -f v = o. The 

equation of the circle will be 

^X + '**Y+’:®Z = o. 

P q r 

showing that the circle passes through the pair of inverse points deter- 
mined by the intersections of the circles 

p ~ ^ r * 

Hence the theorem All circles having their centres on a given line 
and cutting a given circle orthogonally pass through two fixed points 
which are inverse with respect to the given circle.” 

Let be a triangle inscribed in the circle ABC and circum- 

scribed to the Brocard ellipse of the triangle ABO. 

If X + /A + V = 0 , the trilinear ratios of A*, B*, may be taken as 
(r 0 * (m* respectively, for each of these ratios satis- 
fies the equation of the circle ABC, and the line joining is 


^ ^ = o, the envelope of which 

aX 5 /a ov 


is \/- 4 - -f- = 0 . 


Let three circles be described cutting the circle ABC orthogonally, 
each circle passing through two vertices of the triangle A*B^0‘. The 
centre of the circle through B'C' is the pole of B^G* with respect to the 
circle ABC, hence the trilinear ratios of the centre (oojSoyo) 

and the tripolar equation of the circle is 


t.e., 


Y Si H — Sa 4 — S« = 0, 

A fL V 


where Sj = — a*X 4- 4- 

Hence the envelope of the system of orthogonal circles is 

V'S, 4- Vs* 4- = 0. 

It may be remarked that Si = o is the equation of the locus of points 
whose pedal triangles are right-angled, the vertex of the right angle lying 
on BC. 


The radical centre of the three orthogonal circles is the symmedian 
point of the triangle ABC, for if L, + 1- + 2, L.~^ + ^ + X. 

= ^ 4 . X, then the radical axes of the circles in pairs are 

av oa Oft, 

Li — L, = o, L,-Li = o, Li — Li = o, 
and it is at onoe seen that the equations of these lines are satisfied by the 
oO'Or^nates (a, h, 0 ) of the symmedian point. 
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The locus of the centres of these circles is the conic whose equation is 


0 


a h 


This conic is the locus of points whose polars with respect to the triangle 
formed by the tangents to the circle ABC at the vertices A, B, C pass 
through the symm^ian point of the triangle ABC. 

To find the envelope of the circles cutting the circle ABC orthogon- 
ally and having their centres on the curve whose equation is 

Consider the points whose trilinear ratios are 


(a h c\ (a b c\ . 


\ “1“ ^ -f- v = o. 


These points lie on the circle ABC» and the equations of the tangents to 
the circle at them are 


4 . ^ = 0 . 
a o 0 






- 


These lines will meet at the point 

a : : y = a (A^ — /xV) : b{fi* i/*A*) : c (i'* — A^/x*), 

which, since A* — /xr = — i/A = v* — A^, reduces to 

a : : y = a (A* -f /xr) : 5 (/IX® -f j/A) : c {v^ + A/x). 

For the locus of the intersections of the tangents we have 

c a b 


h c oi 


giving 


A* ; /X® 


V® = ^ 


. y* 


0 . 


. ^ ^ _ ya ; y* _ 

a* be *5® oa' c® ah' 
and hence the locus of the intersection of the tangents is 

The equation of the orthogonal circle may therefore be taken to be 

a*(X* + H X + + vX) Y + c*(v* + V) Z = 0 ; 

or, writing — X (u + v), — (v + X), — v (X + /.) for X*, /»*, v* respectively, 
the equation of the circle is 

tu' ( - «*x + A»Y + c'Z) + vK (u*X - 6*Y + C'Z) 

+ X/« (a'X + A*Y - c*Z) = o, 
the envelope of which is 

{-a*X + VY + o'Z)* + (a’X - fi»Y + c*Z)* + (a*X + 6'Y - c*Z)i = 0 . 
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Let 0 be the pole of a conic S circumscribing the triangle ABC, and 
let P, Q be the extremities of a chord of the conic passing through O. 
If circles be drawn with their centres at P. Q and cutting the circle ABC 
orthogonally, they will intersect each other on the circle whose centre is 
at 0 and which cuts the circle ABC orthogonally. 

Ss-' + U*-.; 

a p y 

and let X -f ft -f r = o and = ft — v, ft^ = i/ — X, i/‘ =; X — ft. We see 
by inspection that the two points wiiosc irilinear ratios are 

^ lie on S. The equation of the chord PQ is 
\X* g} v' / 

which is satisfied by (/, g, h) — the co-ordinates of the pole of the conic S. 

The circles having their centres at P, Q and cutting the circle AB(^ 
orthogonally will be 

X ft r 
afX bgY chZ 

and for their intersections we have 

a/X : - 1 - -1^ : i i i » U' : 

since fti^ — ftV I'X* - — Aft' — X'ft = — J (X‘^). 

Hence tiie locus of ]bhe intersection of Sj and S, is 

tt/ X -j- chZ ~ Of 

a circle having its centre at the pole (/, g, h) and cutting the circle ABC 
orthogonally. 

If a circle cutting tlie circle AB(1 orthogonally meet the latter at the 
extremities of a chord passing through the syniinedian point of the 
triangle ABC, it will pass through the two points whose pedal triangles 
are equilateral. 

Any chord of the circle ABC which passes through the symniediati 
point (a, hf a) of the triangle .ABC may be written 

L-:rx“+^f4v^ = o, 

where \ + g. y =- o. 

The co-ordinates of the pole of L with respect to the circle ABC 
are given by 

a ; : y = aX : 6ft : cr ; 

hence the equation of the orthogonal circle is 

Xa*X + fi6*Y + vc^Z = o. 

Its form shows that it passes through the pair of inverse points given hy 

a“X « 6*Y = o»Z. 
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If P be one of the two points in the plane of the triangle ABC whose 
pedal triangles are equilateral, then AP sin A ss BP sin B = CP sin C ; 
nence the points determined by the above equations have their pedal 
triangles eouilateral. It is at onoe seen that this pair of points lies on 
the Brocard diameter whose tripolar equation is 

a»(6> - c*)X + - a*) Y 4- - **) Z = o. 

We now proceed to find the equation of the circle cutting the nine- 
point circle of the triangle ABC ortnogonally. 

Let D, E, F be the middle points of BC, GA, AB respectively, and 
let X, = PD*, Yi = PE*, Zi PP, where P is a point whose tripolar 
co-ordinates are (X, Y, Z), then 

2X, = Y + Z - I' 

2Y. = Z + X-|* 

2Zi = X + Y - I’ 

Let D m — oa *+• i/S + oy = 0, V ^ aa — 6^ 4* cy = 0, W ^ aa + bp 
— cy = 0 , be the equations of the sides of the trianjde DEP, and let 
(ao^SoVo) co-ordinates referred to the triangle ABC and (a,/8iyi) the 

co-ordinates referred to the triangle DEF of the centre of a circle cuUing 
the nine-point circle orthogonally, then 

= Uy, bpi « Vp, cyi = 

The equation of the circle referred to the triangle DEF is 

aajXi + bPiYi 4 cyjZi = o, 

and this, when referred to the triangle ABC, becomes 

U„[y + Z-|’] +V„[z + X-|’] +W„ [x+ Y- i*] =o; 

a«„X + bp,Y + cy,Z - l(a»U„ + 6*V, + c'W„). 

which reduces to 

ooqX 4 bp^ 4 cyoZ = 2 Ra (a^ cos A + p^^ cos B 4 yo oos C). 

The envelope of circles having their centres on the circle ABC and 
cutting the nine-point circle of the triangle ABO orthogonally is 

a ^X - g 6c cos A y 4 ^ - gca cos B^ 4 c ^Z — guft cos C^ - o. 


If circles be described cutting the nine-point circle orthogonally and 
having their centres at the vertices of a triangle inscribed in the circle 
ABC and circumscribed to the Brocard ellipse of the triangle ABC, their 
points of intersection will lie on the curve 
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Let Ui be the result of substitating in (h X,7iZi for X, T, Z 
respectively. Let a circle concentric with U = 0 pass through the point 
whose tripolar co-ordinates are (X,¥,Z,), and let r' be the r^ius of this 
circle, then 

Ui^soopXj -f cy^Z] — 2 BSq — 2 Ar* 

0^aa„X, + + oy^Zi - 2BSo - 2Ar'“. 

and therefore Ui = 2 a (r** - r*) = 2At“, where t is the length of the 
tangent from (X,TiZi) to the circle U = 0. 


Let t,, t,, t, be the tangents to the circle aa„X -|- b^^ cy^Z s o 
from A, B, 0 respectively, then 

2At,’= i/SoC’ -I- Oy^fr' 

2A<,* = aooC* +oyo®* 

2A^,* = aao6*^-i/8oa• 

2 a = floo +65" +0Yo 


Hence 


t,*o c* 6*1 
t,*c*o 0*1 
t,* 6 * a* 0 
1111 


which, on expansion, gives the following relation connecting the lengths 
of the tangents from the vertices of a triangle to any circle cutting 
orthogonally the oiroumcircle of the triangle, viz. , — 

< 1 * sin 2A + tj’ sin 2B + fj* sin 2C = 4 a . 


If t', t", t'" be the lengths of the tangents to an orthogonal circle ' 
from the middle points of the sides of the triangle ABO, then 

2 A «'* = aoom,* + ^ (65o + Oyo) 

2 A <"* = 65oWi* + ^ (®yo + o«o) 

2A<'"* = 0yo< + j(aa, + 65), 

where are the medians of the triangle ABC. Henoe 

also 2 A (ti* + t»* + ti*) = »«o (^ + ®’) + (®* + ®*) + oyo (** + ^)' 

2 a - S(n} » I (««o + 6^0 + oyo) s («*) ; 

«a /a av « /afa\ ^ 1 



590 


TranioeHom. 


Art. LV. — The Longitude^ Latitude^ and Height of the Hector Observatory^ 
Wellington, New Ze^nd, 

By V. E. Adams, D.Sc., F.R.A.8., Government Astronomer of the 
Dominion of New Zealand. 

{Read before, the Wellington PhUosophirnl SoritUy, ‘JSth Octol*er, iUN. | 


(A.) Longitude. 

1. In 1883 the difference of longitude between the Sydney Observatory, 
Australia, and the Mount Cook Observatory, Wellington,* New Zealand, 
was determined by means of the electric tdegraph. The late Mr. H. C. 
Eussell, Government Astronomer of New South Wales, observed at Sydney, 
and Mr. C. W. Adams, Geodesical Surveyor, observed at Wellington. The 
difference of longitude was found to be IL 34m. 16*9848. ± 0'0208.t 

2. A point 198*38 links due north of the Mount ("ook Observatory is the 
initial point of New Zealand surveys.} 

3. From this origin, and on the meridian of Mount Cook, the co- 
ordinates of the Bolton Street Observatory and of the Hector Observatory 
have been determined by Mr. J. D. Clirnie, Inspector of Surveys, Lands 
and Survey Department. These co-ordinates are, — 

' North. West. 

LinkH. Links. 

Mount Cook initial . . . . . . • . 0*00 0*00 

Bolton Street Observatory, transit instrument .. 11077*90 2081 *94 § 

Hector Observatory, transit instrument .. .. 8518*50 3535*03 


4. From the co-ordinates in 3 the differences of longitude, latitude, 
and azimuth have been calculated, using Clarke’s 1880 Spheroid and Tables 
of Geodetic Factors, || with the following results : — 


Mount Cook initial - Bolton Street Ob- 
servatory.. 

Mount Cook initial -Hector Observatory 


^ _ — 

-Difff 

irences of— 


Long. 


Lat. 

Aai. 

8. 

/ 

It 

tt 

1-200 

1 

12-238 

11-876 

2-037 

0 

56-660 

20-166 


* For the information of readers who have no local knowledge of New Zealand, it 
ought to be stated that the ** Mount Oook Observatory *’ was demolished shortly after 
the observations were made in 1883, and a gaol built on the site ; it was situated on a 
small knoll in the southern part of Wellington Oity, and had no connection with 
Mount Cook,*' the highest mountain in New Zealand (12,349 ft. high). 

t C. W. Adams : “ Be^rt on the Surveys of New Zealand for the Years 1883-64,** 
Appendix No. 1, p. 3. W^lington : George Didsbnxy, Government Printer, 1884. 

} Plan of Mount Cook Observatory, Wellington, in above report. 

§In Trans. N.Z. Inst., 1902, vol. 35, p. 441, Mr. Thos. King quotes 2097*2 1i»k« 
west. This was the position of the dog-vane on the Bolton Street Observatory, and 
not that of the transit instrument 

II C. E, Adams : Bep. Aust Ass. Adv. Soi., p. 93, 1904; Dunedin, 
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5. In 1903-4 Dr. Otto J. Klotz* determined a number of transpacific 
longitudes, and included in his work Sydney, Southport, Norfolk Island, 
Doubtless Bay, and Bolton Street Observatory. The resulting difierenoes 
of longitude and observers were, — 

DifierenoeR of Longitudo. Observer. 

Bolton Street Observatory ~ Doubt- ) ?‘no*oAi nmr i "Thomas King, 
less Bay I ^ ^ ^ I Otto Klotz. 

Doubtless Bay -Norfolk Island .. 0 22 15-000 f 0-021 ] 

Norfolk Island -Southport .. 0 58 01-364 lot^iOotT^^^* 

Otto Klotz, 

Southport - Sydney . . 0 08 50-495 ± 0-016' H. A. Lenehan, 

IW. E. Raymond. 

6. These observations give the complete circuit between Wellington 
and Sydney direct, and between Wellington and Sydney via Doubtiiess 
Bay, Norfolk Island and Southport, thus : — 

H. m. R. 8. 

Sydney-Wellington (Mount Cook) . . E. 1 34 16-984 ± 0-020 

Mount Cook - Bolton Street .. W. 0 0 1-200 

Bolton Street - Doubtless Bay W. 0 5 8*941 ± 0-045 

Doubtless Bay -Norfolk Island . . W. 0 22 15-000 ± 0*021 
Norfolk Island -Southport . . W. 0 58 1*364 ± 0*008 

Southport -Sydney .. . . W. 0 8 50-496 ± 0-016 


Giving an error in the circuit of 0 0 0-01 6s. 

7. The error 0-0168. is distributed over the difierences of longitude, 


giving the following values : — 

Sydney-Wellington (Mount Cook) 
Mount Cook - Bolton Street . . 
Bolton Street - Doubtless Bay 
Doubtless Bay -Norfolk Island 
Norfolk Island -Southport . . 
Southport -Sydney . . 


H. m. 

1 34 16-986 
0 0 1-200 
0 6 8-931 
0 22 14-998 
0 68 1-363 
0 8 60-494 


8. To determine the longitude of Wellington (Mount Cook), the difference 
Sydney-Wellington is applied to the longitude of Sydney. 

The longitude of Sydney is given (a) as lOh. 4m, 49-648. in the “ British 
Nautical Almanac,” 1914; (6) as lOh. 4m. 49*366s. using Klotz, p. 194; 
and (c) as lOh. 4m. 49-366 b, using Klotz, p. 194, Albrecht’s adjusted value 
for Pot8dam.t 


9. Hence the following values for Wellington, Mount Cook Observatory : — 

H. m. 8. 

Prom 8 (a) .. .. 11 39 6-526 

Prom 8 (6) .. .. .. .. 11 39 6-341 

Prom 8 (c) . . • • • • . , 11 39 6*362 


* Otto J. Kiots : Report of the Chief Astronomer for the year ending 90th Jane* 
1006 ; Appendix 8 ; Ottowa, 1906. Otto J. Kiots : Trans. NX Inst., 1906, vol. 89, 
Artlole 8, p. 49 ; Wellington. 

fTh. Albrecht : Astronomlsohe Naohrichten,** No. 9998. 





10. Another value for Wellington is obtained from the Canadian value 
of jNorfolk Island^ of — 

11 11 41-i46 (Klots, p. 197). 

0 22 14*998 Paragraph 7. 


Doubtless Bay 


11 33 56*144 

0 5 8*931 Paragraph 7. 


Bolton Street 


11 39 6*075 

0 0 1*200 Paragraph|7. 


Wellington (Mount Cook) .. 11 39 6*275 


11. The adopted value for the longitude of Wellington, Mount Cook, 
is llh. 39m. 6*318. (=174® 46' 34*65''); Mount Cook -Hector Observatory, 
2*04s., mving llh. 39m. 4*278. (= 174® 46' 4*05") as the adopted lomritude 
of the Hector Observatory. 


(B.) Latftudb. 

12. The latitude of the Hector Observatory is derived by triangulation 
from that of the Mount Cook Observatory, the latitude of which was deters 
mined by Mr. C. W. Adams in 1883 by zenith telescope observations of 
99 pain of stan from the Melbourne General Catalogue for 1870. 

13. The latitude of the Mount Cook Observatory is 8. 41® ^18' 0*59" 
± 0*05".* 

14. The latitude of the Mount Cook [initial is 8. 41® 17' 59*30" from 
3 and 4. 

15. The latitude of the Hector Observatory transit pier is 8. 41® 17" 
3*76", applying the difference in latitude in 4 of 55*55s. 


(C.) Height. 

16. The height of the top of the transit pier at the Hector Observatory 
was determined by the PubUc Works Departoent, by careful levelling from 
tin tide-gauge at the Wellington Harbour Board 'VHiarf ; and was found 
to be 415*643 ft. above tin mean sea-levd determined by the harmonic 
anaylsis of the tide-gauge records for the year 1909. 


* 0. W. Adams : Surveys of New Zealand, Beport for 1882-88, p. 11. Wellington i 
Qovenunant Pointer. 
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Art. LVI . — New Zealand Bird-eong: Farther Nolee, 

By Johannes C. Andersen. 

[Bead btfcre th* PMotaphieal InOiMe of Oonterburg, 4tk Noeember, 1914.] 

The figures accompanying this article contain the new notes observed 
publication of the paper in the Transactions of 1912 (Trans. N.Z. Inst., 
yol. 46, 1 p. 387). As before, for oonvenienoe of reference, the variations 
in the notes of each species of bird have been numbered consecutively 
from (1) onwards, the earlier numbers appearing in the Trans. N.Z. 
Inst., vol. 41, p. 422 ; vbl. 43, p. 666 ; and vol. 46, p. 387 : reference 
is at times made to these earlier-numbered variations. The notes 
from the bush in the vicinity of Hokitika were noted at a when 
the birds were not yet in ftill spring song — from the of July, 

through A^st, and into the first week of September, 1914— the 
weather being generally fine, but with only two or three really warm days. 
Those noted during the summer of 1913-14 ar4 from the Stony Bay Bush, 
Banks Peninsula. Tlw bush had been preserved uncut from the of 
settlement of the Peninsula ; but old Mr. Boleyn dying last year, the sons 
have now commenced the destruction of the bush, a sawmill being erected 
in 1914. When notes were heard on one day only, the date on which they, 
were heard is given. 


The Toi. 

There was little variation of song in 1913-14, and few birds eingiug. 
The common theme was as in (80). The full theme was heard only twice 
or three times; more often it diiKsontinued at the double bar at 3, this 
portion of the song occupying three to four seconds in utterance less often 




it included all up to the double bar at 4. The sound of the notes was flute- 
like, the last ones only being susceptible of vocalization. The two 
notes were often uttered alone. The parts of the theme numbered' 3 and 4 
were extremely varied, as shown in (80a) to (80o) inclusive. Whilst singing, 
the bird sat with head thrust out and upwards until the kraw was uttered, 
when it was lowered and thrust downwards, and kept down for the 
tour notes : these were almost always four in numbw ; occasionally three 
or five. The themes in (81) and (81a) are variants made by using the notes 
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of part 3 in (80) preceded by runnel notes in triplets. The reedy note (82) 
was a ninth higher than the note of last year as in (38) : it was heard on 
most days, but only occasionally. The triplets in (83) are a variant of 
the theme (69), one of the runnel songs : it was uttered in about a second. 
No. (84) is part only of a bubbling song. Though only about 50 ft.. 
away from the bird, the first part was barely audible, and was led up to 
by a soft clic.k : clicks were interspersed if the song was long continued. 



(ts) 


and (84) is only part of the song heard. The latter part, was more deliberate 
and much louder, in comparison, than the former, yet still very soft and 
sweet. This seemed a greater cfiEort to the bird than the ordinary song ; 
the head was thrust well out and upwards, the throat quivering right round 
the neck and down to the breast ; the beak was partly open at times. The 
theme noted occupied about three seconds. The foregoing are all from 
Boleyn*s Bush, but these delightful sounds are now being banished hr those 
of the axe. 

The notes of (86), uttered softly like the notes of the bubbling song, 
were sounded whilst the bird dropped with closed wings from a height into 
the tree : they occupied little over a second. Many bubbling songs were 
heard on occasional days, differing from those recorded, but they were not 
repeated often enough for their sequence to be caught and noted. The 
sounds JcTM, krawy krurr, terr, and other unmusical sounds, were never heard 
at Hokitika ; and, instead of the common bell notes of the Peninsula, a 
guggle on d was sounded (86), the sound being that of a wooden mallet 
striking a bell quickly. 


The Bell-bird. 

During the summer of 19ia-14 only one bell-bird was seen in the Stony 
Bay Bush, but no note whatever was heard. In the bush on the south side 


f f F 





of the Hokitika River, a mile from the town, the pleasing cheery theme of 
(22) was heard on several occasions. In (23), heard at Bluespur, the pro- 
longed/ was a vibrato oemtaining four or five notes. 
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The Grey Warbler. 

No. (21) is rather a little soliloquy than a song : it sounded tentative, 
as if the bird were trying its voice, and might break into song at any part 
of this uncertain prelude ; but the song rarely followed. The opening 
was varied as in (21a), and the whole was sung more softly than the ordinary 
song. The usual rambling indeterminate song was heard many times on 


Ji f t i 9 






— 

V; or- m; 


the West Coast, and a few new definite themes were noted. That of (22) 
was repeated, twice or more in succession, and was heard on different days 
at Ma!^apua ; (23), heard at Bluespur, was repeated several times, as were 
(24), the opening varied as in (24a), and (25) ; the last two themes were 
heard at Fisherman’s Creek, opposite Holdtia, on the south side of the 
river. The notes of (24a) were at times sounded alone. 


. The Yellow-breasted Tit. 

The ordinary song (1) was varied as in (8), at Stony Bay Bush, the song 
occupying about two seconds. The variation (9), one and a half seconds, 
was heard at Fisherman’s Creek, Hokitika. 



The Long-tailed Ouokoo. 

This was not heard in 191.V14 ; but whilst at Hokitika I was several 
times conversing with Mr. J. Cunningham, surveyor, who has had long 
experience in both North and South luand bush, and he informed me that 
on one occasion he was camped on the western slope of a sharp ridge 
between Coromandel and Thames : hearing a great twittering, and attracted 
by its unusual sound, he investigated, and found large numbers of long- 
tailed cuckoos gathered together. Suspecting they might be assembling 
for migrating, he watched all night, but they remained that night and next 
day, when still more came, till they were there “ in hundreds.” He watched 
next night too, but knew he must have dozed for a short time, as in the 
morning all were gone : they must have left between 2 o’clock and day- 
break. 


5»6 
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Thi Shuung Cuokoo. 

Five years ago the notes of (1) and (2) were taken down, and the bird- 
noted as unknown, as it was elusive and would not permit itself to be seen ; 
but on speaking to another North-Islander I discovered the notes were 
those of the shining cuckoo. They have been heard every year in Boleyn’s 
Bush, Stony Bay, being noted on the 28th December, 1913, as in (3). The 
notes start fairly loudly, in a clear open whistle, and gradually increase in 
loudness, dying off on the final slur ; the interval of the slur varies, as in- 
dicated. In each couple of notes the first is accented, the second staccato. 
The number of upward slurs constantly varies. The theme (3) may be 
whistled independently, or continued into (4) or (5) ; and again (4) and (6) 
may be whistled independently. The Maori called the shining cuckoo “ the 
bird of Hawaiki,” as though they had known it before their migration (to 



New Zealand : it is hardly probable that they knew of its migratory habits 
—at any rate, it is not Iroown that they knew of them ; and, as regards 
the long-tailed cuckoo, they said, through probably they did not believe, 
that as the cold days approached the bird cast its fathers and took on the 
shape of a liaa^, changing to a bird again as the warm summer nights caused 
a new growth of feathers. They say the cry of the shining ouck^ changes 
as the days grow warmer, from hui hui te ora, kui kui te ora, to wUi ora, witi 
ora» The variants (4) and (5) were more frequent on hot north-west days, 
and on those days the bird seemed most lively in song ; the upward slurs 
of (5) might be vocalized wit, and all the downward durs riw, put I have 
heard no notes that could be vocdized either hui kui te ora or witi ora, 

Thb Haubisibxki. 

In the bush close to Hokitika I heard the theme (4), and thought I 
recognized the shirred note, though the others, except in quality, were new. 
There were several birds, feeding and travelling toother : one would start 
the song, otiliers would join in on the second or third note, and all the birds, 
apparently, come in on the slur. It was a bright, cheerfd call, and as soon 
as I saw the singers I recognized them at once as the bird I have doubt- 
fully called a hedge-sparrow in previous notes : some have suggested it may 
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be a brown creeper. I described the bird and its call to Mr. Cunningham, 
the surveyor, and he said it was known in the North Island as the hauriki- 
riki, and that its liveliness was always a sign of spring and a spell of fine 









weather. The song (6) was heard in the Stony Bay Bush on the 13th 
January, 1912, and other days: the full soi^; only occasinally ; more 
often it would break ofi after the hrst or second slur. In the achromatic 
drop ending the song seven or eight notes were sounded, so there may 
be mtervals here even less than quarter-tones ; the run had the sound of 
whistling through water, and occupied about one second. 

The Bush-oanary. 

I saw one bush-canary whilst travelling on the coach towards Kanieri 
Township, and it uttered the pleasant slurred note (1), which sounded very 
like the familiar sweet of its cage namesake. 



The Bughivbihd. 

The common call, always heard when the bird moves about searching 
for food, is as in (3), a clear, plaintive slur. A soft conversational call 



(4) was heard at Mount Misery, Hokitika, whilst two birds sat in a tree 
preening themselves and moving about : it was the faintest twitter, barely 
audible, though the birds were only 10ft. to 12 ft. distant. 


The Sba-mabtek (Tern). 

Two sea-martens, or sea-swallows, were flying above the shingly Hokitika 
Biver bed on the 6th Septembw, 1914, uttering the notes in (4) and (6)— - 
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sometimes the single whistling notes of (4), and sometimes a single vibrato 
drop from o to a (five notes to the vibrato) uttered more loudly. The notes 
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differ slightly in pitch from those recorded on the Fork River bed, Mackenzie 
Plains, in 1910. When the birds flew nearer, the Uit sounded on One 
plunged into the water, was under for about a second, and emerged uttering 
the cries of (6) very forcibly : the heeahh sounded like a cry of aggravation. 

Addendum. 

Mr. C. Howard Tripp, of Timaru, has been good enough to send the 
following note on tuis singing in harmony 

Though I was brought up close to native bush, and amongst native 
birds, particularly the tui, or parson-bird, I have only twice hoard them 
singing in harmony, and have only met one othei* person who had also heard 
them. The first time was many years ago when camping in the bush up 
the gorge of the Orari River, when, shortly after sunrise in the summer 
holidays, about fifty or more tuis in the trees over and adjacent to our tent 
commenced to sing in most perfect harmony, and continued to do so fi>i 
fully half an liour, and without leaving their perches. The second occasir)n 
was at. the Orari Oorge homestead, a few years later, again on a bright 
sunny early summer morning ; but then the harmony lasted for only about 
five minutes. As the bush near the Orari used to be favourite places for 
tuis, I have, of course, many times heard large numbers of tuis singing 
together, and have listened attentively for this harmony, but failed to 
hear it. Captain Cook, in his ‘ First Voyage,' describing Queen Chu’lotte 
8ound, writes as follows : ‘ The ship lay at the distance of somewhj.l less 
than a quarter of a mile from the shore ; and in the morning we were 
awakened by the singing of the birds ; the number was incredible, and 
they seemed to strain their throat.s in emulation of each other. Tliis wild 
melody was infinitely superioi' to any that we had ever lieard of the same 
kind. It seemed to be like small bells most exquisitely tuned, and perhaps 
the distance and the water between might be no small advantage to tlie 
sound.' Sir Walter Bullcr, I notice, in his noted book on ' The Birds of 
New Zealand,’ quotes tlie above in the description of the makomako, or bell- 
bird. I am inclined to venture to doubt his correctness. If Captain Cook 
had spoken of slightly muffled bells I should have said that Captain Cook 
was listening to a similar harmony of tuis that I have heard twice, and 
not the makomako. You will notice that both the occasions I heard the 
harmony, and when Captain Cook did, was early morning. If any of the 
members have ever heard a similar harmony I would be much obliged if 
you would communicate with me.” 

I have not heard tuis singing in harmony in the way described by Mr. 
C. H. Tripp in the above note, but from the nature of many of the notes 
both of the tui and bell-bird it must often happen that, when numbers rd 
the birds are singing, harmony will emerge from the body of sound. If 
the notes of such tui themes as (63) and (67) on page 389, Trans. N.Z. 
Inst., vol. 45, or such a bell-bird theme as (22) recorded in the present 
volume, be sounded, it will be found that they form perfect chords ; m) 
that however many birds were singing, and no matter in what sequence 
the different notes were sung by the different birds, the result must be 
harmonious, whether the birds intended it or not. Mr. Tripp inclines to 
the opinion that the birds heard by Captain Cook whilst lying in Queen 
Charlotte Sound were tuis, rather than bell-birds ; but, so far as xny linuted 
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experience goes, they might have been either, or both in concert, for both 
have notes and themes to which Captain Cook’s description might apply. 
Whilst much of the harmony heard is probably not produced intentionally, 
I think it quite as probable that occasionally it is intentional, for I have 
on one occasion heard a duet between a tui and a bell-bird, as recorded on 
page 666, Trans. N.Z. Inst., vol. 43. There was absolutely no doubt of the 
fact, for both birds wore in view, sitting in the same tree, and the bell-bird 
repeatedly came in at the right moment — on the very beat. The tui sang 
his bell notes, and at once the bell-bird sang his theme to the bass of the 
tui’s aurr aurr. 


Art. LVII . — NateH on Nothopanax arboreum, with smne Referent to tJw 
Development of the Omnetophyte. 

By Elizarkth M. ^igott, M.A. 

Communicated by Professor H. B. Kirk. 

[Rficui before the Wellington Philoaophioal Society ^ 28th October ^ 19l4.'\ 

General Notes. 

('L08ELY allied to the order Vvghelliferae is the order Araliacecw, differing 
from it chiefly in being arboraceous in habit and tropical in distribution, 
though it is found in Japan, Canada, north-west America, and New Zealand. 
Among other differences between the two orders is the presence of usually 
three or more carpels in the ovary. In Schefflera digUata, a New Zealand 
species, there are five carpels. This plant also bears its flowers in strongly 
Bc'.ented racemes. In another New Zealand member of the order, however, 
Nothopanax arhoreumy the appearance of three carpels, though not un- 
common, is not usual : it usually produces only two. Moreover, the fruit 
does not, as in Umbediferoey split up into separate mericarps, but remains 
somewhat fleshy when mature. The three orders, Umbdlijerae, Araltaceaey 
and Comaoeoey Skpee in having the ovules solitary in each carpel. Bracts, 
also, are absent in Nothopanax arboreumy though, indeed, they are not 
always present in all members of UmbelUferae. There are no vittae in the 
seed. 

Life-history of Nothopanax arboreum. 

Nothopanax arboreum usually begins life as an epiphyte on tree-ferns, 
though one was observed growing on the felled stump of a largo timber- 
tree. Young seedlings are, however, quite able to grow on the ground 
and frequently do so in nature when sufficient light is available on the 
ground. The plant was not observed to bear flowers while still an epiphyte. 
In the epiphjrtic trees roots are given ofi often at a great height. These 
sedc the ground, clinging closely to their support. Later they completely 
envelope the host, as in rata, and when the host dies away the plant remains 
as a Nothopanax tree. 
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JOTHMILB FoBMB. 

The mature fruit-beuing form haa leavea S-T-foliate, with serrate edges. 
The seedlings show, however, that, as in many other New Zealand plants, 
this condition is not the orisinal one. The cotyledons are usually small 
and rounded (occasionally fon^ wd narrower), with entire margins 
(fig. 1, A). These remain tUl eight leaves are formed. The first fo&ge 
eaves are unifoliate, and, though produced singly, can easily be regardra 
as pairs. They are larger than the cotyledons, a^ have serrate margins 
(fig. 1, A-E). Four otiier pairs of leaves are produced closely resembling 
these, but when the sixth pair is produced it is found to be trifoliate,|the 



Fio. 1. — Stages in leaf-development in HoOmpcmax arbcreum. 


two lateral leaflets being much smaller than the terminal leaflet. The 
seventh and'ei|^th pairs are also trifoliate (fig. 1, F-€l). When the ninth 
pair appears it u sesn to be 6-foliate (fig. 1, H). The terminal leaflet is the 
largest, uid tiie two lowest the smallest, as in the ttifolmte leaves. In the 
mature forms the leaves are 5-7-foliate, and tins condition is attmed at 
about this stage ; some when th^ have achieved the 5-foliate condition do 
not alter further, others form 6- or 7-foliate leaves straight away (fig. 1, 1). 
In the SMoimoBs examined As variations were for the most part’ constant, 
though in one or two i^e sixth pair of leaflets was normally trifoliate, 
the seventh returning to the unifoliate conditiain. 
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Inflorbsobnoe. 

The mflorescenne of Nothopanaoi ofboreum is composed of compound 
umbels, three times divided. These spring from the tips of the branches, 
and are shorter than the leaves. Quite ofi^ two peduncles spring laterally 
from below the origin of the others. The number of branches in each umbel 
is very irregular — the primary peduncles numbering from twelve to fifteen, 
the secondary branches from fifteen to thirty, and the actual flower-pedicels 
from five to fifteen. Though very irregular in number, these stalks are 
very uniform in length. In some of the male trees examined the peduncles 
and pedicels were much flattened. 

Male Tree. 

The plant is dioecious, male trees bearing brown rounded buds with five 
microscopic sepals, five petals, five stamens, and a gynoecium with two 
carpels and two style-arms. The petals, which are valvate in the bud, 
are brown on the outer surface and greenish-brown on the inner, small, and 
pointed. The stamens have large anthers packed upright in the buds, and 
there are corresponding depressions in the disc to accommodate their bases. 
They alternate with the petals. The style-arms are two, upright in the bud, 
small and thick, which mverge when the flower opens. The buds are pro- 
tected in the young stage by masses of colourless mucilage, which later 
falls away. This is said to arise from hairs which are devdoped with the 
flower-buds. In about three months (April-June) from their first appear- 
ance the buds open. The petals expand like a star, the filaments of the 
stamens lengthen considerably till about as long as the petals, and the 
stigmas diverge somewiiat. They possess a red colour, which was also seen 
while in the bud. 

Pollination. 

The flower soon becomes distinctly scented, and small quantities of 
nectar are seen on the disc. They are then visited by blow-flies, and very 
occasionally by bees. The latter, however, on account of the length of the 
proboscis, cannot make use of the nectar. A short time after the opening 
of the flower the ovaries become compressed, and often much deformed. 
When all the pollen is shed, an absciss layer is formed at the base of the 
receptacle, and the flower is cast oil. Later the pedicels and peduncles 
are also out of. The ground below male trees becomes strewn with flowers, 
especially after rain. 

On one male tree examined there was found an umbel of seven well- 
formed fleshy fruits, with two seeds each. Also, later in the season 
(September), when the crop of male flowers had aH fallen, an inflorescence 
of hermaphrodite buds was found on the same tree. 

Compression of the receptacle is accompanied by a swelling in thejovary- 
wall, but the ovule itself withers before ‘'he flower fails. 

Femalb Trees. 

On female trees the buds are compressed from very early stages, and 
consist of an eidarffed receptacle enclosing the ovary a^ a small perianth- 
cap consisting of five microscopic sepab, five peti^ (smaller than those 
of the male jflant), usually five staminodes (though it is not uncommon to 
find tiiat there are four or only three formed). These staminodes have very 
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short thick filaments and two anther>lobes as in the stamens of the male 
flower. Certain cells are seen, under the microscope, to form mother cells of 
the pollen-grains but in no case examined were actual pollen-grains formed. 

The gynoecium in the female flower oonsisfjs, as in the male flower, of 
two carpels each with a single ovule and two style-arms. Sometimes buds 
with three carpels are found. The ovar}' is then triangular, witli slight 
depressions })etween the ridges. In the flowers with two carpels the ovary 
is compressed. In one tree observed the buds and fruit were mottled, 
green and brown, while in all others they were brown, the colour being 
constant for ci^ch tree. 

Opening of Flowkr. 

When the flower is about to open, one of two methods is adopted : cither 
the perianth is shed without opening as a cap- that is almost invariable in 
the mottled variety -or the petals may open as in' the male flowers. Enclosed 
within the perianth-cap thus shed are the staminodes. When tlie petals 
are spread they do not persist, the typical flower (consisting only of sepals 
and the gynoecium. The tw^o stigmas diverge shortly after the flower 
opens, and tlie petals are smaller than those of the male flower. In the 
female flower there is no scent ; nor have any insects been seen visiting the 
flowers in search of nectar or pollen, though nectar is produced in small 
cjuantities. Occasionally there are three carpels, with the corresponding 
stylos and stigmas. The ovary is then triangular. Intermediate stages 
were often noted in which there were three carpels, but only two well-formed 
styles, the third being nearly aboitive. In otliers, again, only two carpels 
were formed, with their respective styles, occupying positions as in the 
trilocular ovary. This seems to bear on the gradual evolution of the 
V inbelliferae among the Archichlamydeae making for combined simplicity 
of structure and eflectiveness in achieving pollination. 

An article on “ Floral Evolution which appeared in the New Phyto- 
log ist, vol. 10, April, 1911, p, 113, points out the importance of progressive 
reduction in the number of ovules in each carpel. In IJmhelliferm the climax 
of economy is reached in the invariable production of one ovule only for 
each carpel. The article goes on to show the importance of floral aggrega- 
tion in economy, and also of the inferiority of the ovary. In the matter of 
aggregation and in bicarpel larity of the ovary Nothojmnax seems to mark 
an acivance on another member of its order, Schcffl^era digitata. In the 
matter of insect-visits it does not appear to have attained any distinction. 

In the female flower of Nothopmiax arboreiim the disc may grow up as 
a conical structure, but usually it remains more or less flat. Pollen-grains 
have been seen on the stigmas and in the axils of the pedicels and peduncles. 
In some (jases the grains were undoubtedly those of Nothopanax arboreum, 
but in no case was a pollen-grain seen to germinate. No nectar is produced 
in the conical-disced flowers; there is, therefore, little or no apparent 
reason why insects should visit the flowers. 

The plant is the food plant of the caterpillar of a moth, Declam 
artronivea. This caterpillar is mottled like the fruit among whicli it lives, 
and is therefore protected from attack, being very difficult to detect. On 
the trees bearing brown fruit a very similar brown caterpillar was found. 
Being unable to move from tree to tree, the caterpillar cannot assist in 
pollination. 

All the flowers of the inflorescence are of the same value and structure 
both in male and in female plants. In this respect Ndhopanax differs 
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from many of the UmheUiJerae which have reached the advanced stage 
of having hermaphrodite and unisexual flowers in the same umbel. There 
the hermaphrodite flowers open before the unisexual (male) ones of the 
same umbel. In Nothopunax arhoreum the outer flowers of the umbel 
open first. Geitonogamy is here bot possible, as the pedicels separate the 
flowers too much. 

Pollen. 

The pollen-grains are boat-shaped, with three radiating grooves. A 
few experiments wore made with the pollen- grains. An attempt was made 
to pollinate the male flowers (pseudo-hermaphrodite) with pollen from their 
own stamens, with pollen from stamens of adjacent flowers of the same 
umbels, from different umbels, and from different trees — with no result. 
All fell at about the same time as the other male flowers. 

Several attempts were also made to germinate the pollen-grains in a 
sugar solution of about 10 per cent., but none was successful. 

Flowers of the female tree were also protected with muslin to ensure 
against external pollination. Only one of these bunches remained, held 
by a thread of cotton, and in it the flowers had one and all withered and 
Wien. The other bunches had, apparently, all fallen. The flowers are 
evidently cross-pollinated. Their own stamens being functionless, these 
flowers exhibit physiological femaleness. 

Some of the hermaphrodite buds found on the male tree were protected 
while yet unopened, several of them being under one enclosure. These 
opened and formed the early stageii of fruit while under the muslin quite 
as well developed as those outside. Of these hermaphrodite buds, three 
or four only had withered, as had also some of those unprotected, confirm- 
ing the opinion that some few were pseudo-hermaphrodite male flowem 
as the normal flowers on the tree, which they closely resembled. These 
hermaphrodite flowers all opened and spread their petals and stamens. 
The filaments were shorter than those of the male flowers. Both petals 
and stamens were cast ofl later, leaving the flower with the characteristic, 
appearance of the female flower. There is the difference here, however, 
that pollen-grains are actually formed. 

There is no definite arrangement of hermaphrodite and unisexual flowers 
in the umbels. In those umbelliferous plants in which there are pseudo- 
hermaphrodite male flowers and true hermaphrodite flowers — e.ijf., Venus’s 
comb-^the latter open first, the former not until the latter have cast their 
stamens and petals. Directly the petals open in these hermaphrodite 
flowers, a finely granular honey-secreting disc and two short styles are 
revealed in the centre of the flower. The stigmas mature, but the stamens 
are incurved like hooks. 

The fruit of the previous season remains on the tree for some time after 
the flowers open. Later it falls in whole clusters, tliough the individual 
fruits are easily detached. The receptacle is enlarged and fleshy, and 
contains two seeds protected in a hard pericarp. 

Stamens. 

The anthers are large and versatile, 2-lob6d, with two pouches to 
each lobe. Dehiscence takes place by longitudinal slits. The inner cells 
of each lobe are highly granular and protoplasmic. They become free' 
from their neighbours while still enclosed in their oeU-walls. Baoh 
mother cell forms a tetrad of pollen-grains, which are finally liberated 
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in the anther-sac. They are three-sided in oross-seotion, and have, 
when ripe, a pale-yellow colour. The external wall is mark^ by regular 
soulpturings, in addition to three prominent loi^tudinal ridges. The cells 
bordering the connective tissue and the epidermis do not form mother cells, 
but form the tapetum — a layer which oecomes disorganized, helping in 
the development of the pollen-grains. Each pollen-grain consists of two 
cells, with clear nuclei, which can occasionally be seen through the walls. 
Development here is the typical development of a dicotyledon. In ttie 
male flowers the anthers are yellow, but in the female flower the staminodes 
never lose their ^eenish colour. The anthers become broken off, and often 
all that is left is a portion of the thickset filament alternating with the 
petals. 

Stigmas. 

The stigmas are bifid, the outer surface of each lobe being protected 
by a continuous epidermis. The inner surfaces, however, on diverging, 
present a slightly papillate stigmatic surface (fig. 2). The cells immediately 
below the stigmatic surface are vertically long and narrow, with thin walls, 
and are loosely packed. In many sections this tissue tended to break down, 
owing to its delicacy. It thus facilitates in every way the entrance of a 
pollen-tube; yet in no case was one seen, even when pollen-grains were ob- 
served on the stigma. The style-arms, still in their divergent position, 



Fig. 2. — Stigmatic surfaces and tissue of style of mature fruit, x 175. 

Fig. 3. — ^Longitudinal section of portion of young fruit, showing X’^haped mass of 
thiok-Wi^ed tissue at the base of the stjde. X 25. 

persist through the formation of the fruit, but are, of course, relatively 
much smaller. The tissues of these arms, surrounding the central column 
of lo^ cells, comprises a cylinder of loose irregular cells. In some cases 
the tiiaiiae bdow Ime style was of thick-waUed regular cells, the thickening 
being of cellulose. The characteristic shape of imB mass of tissue was tiiat 
of an inverted stool, the disc extending towards the funicles of the ovules. 
This tissue was not observed till after we earliest stages in the development 
of the|end<Mpenh (fig. 3). 

OVABT-WALL. 

Very BhortIy|after the male flowers have ^alS faUenlthe ovary [of tiie 
female flower begins to increase greatljy in size, ana microsoraio examination 
showed that the cavity ol the ovary is lined in the young flowers and buds 
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of both male and female plants by transversely elongated cells, rectangular 
in longitudinal section. These cells are at first from five to nine layers deep, 
but the number of rows increases with further development, extending almost 
to the axial bundle in tlie fully grown fruit. In the young buds and flowers 
the carpels are seen to be oval in cross-section. Soon, however, this shape 
is altered, owing to the appearance of longitudinal ridges traversing the 
cavity on both sides near the middle. The cavity is thus almost divided 
into two compartments, and presents a dumb-bell shape in cross-section. 
In the male flower this wall does not achieve any groat thickening of its 
cell- walls, although the ridges are formed (fig. 4). In the female flower 
the ovary-wall gradually thickens its cell-walls, which later become ex- 
tremely hard and wooden (fig. 5). The cells are fairly regular in shape 
and position, being arranged in rows. In the thin-walled stage they have 
protoplasmic contents, and usually a single nucleus, though occasionally 
two or more have been noticed. The end walls of these cells are at right 
angles to the lateral walls, although, at the curves in the ovar}’^-wall, from 



Fiq. 4. — ^Longitudinal »eotion of ovary-wall in young male and female flowern with 
unthiokened oell-wallfl. x 176. • 

Fio. 6. — ^Longitudinal seotion of ovaty«wall in mature fruit with muoh-thiokened oell- 
Wall8. X 175. 

Fxo. 6.— 4!)romiHMotion of developing ovary-wall, showing frayed cell-walls and multi- 
nuoleate oella. X 175. 


the irregular manner in which the cells here fit into each other, the ends 
appear to be more or less tapering. These long cells of the wall are inter- 
rupted by columns of parenchyma cells at the outer edges, and at the axis 
connecting the two carpels, running between the two branches of the axial 
fibro-vascular bundle. Near the top these parenchyma cells extend right 
to the oavity of the ovary, but for the greater part of the length of the ovary 
at least one layer of woody cells is continuous. As the cavity enlarges, 
the inner layers of cells become stretched to their utmost ca]^oity, and 
are often frayed in the process (fig. 6). In the mature ovary the only dis- 
continuil^ in ^is wall is seen at ^ origin of the funicle and arillus, where 
their place is taken by large-celled parenchyma. 
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In the female flower, even in casee where one ovule ie aborted, the wall 
becomes thickened, though no stage has been noticed in wliioh it has done 
so if neither of the ovules matured. Some of the flowers had withered and 
fallen, from no apparent mechanical injuries, and this pointed to the con- 
clusion that when neither of the ovules reached maturity the flower was 
cast off by an absciss layer being formed at the base of the pedicels. 

Ovule. 

Coming now to the development of the ovule, we find a pendulous ovule, 
the funiele arising from the axial placenta, not, as at first appears, from the 
top of the ovary. The ovules turn from each other, as is usual. In the 
young buds examined the o^*uk^s liad not completely acliieved the anatropous 
condition typical of the matiu'c form. The micropyh* is in these young 
stages seen to be wide, and situated laterally, being almost at right angles 
to the funiele. Later, by unequal growth of the cells of the funiele, the 
ovule becomes truly anatropous. The micropyle is then almost entirely 
roofed over by the arillus, a structure arising from the funiele. I'his in 
the young hud is as large as the body of the ovule itself, and presents there 
a rounded bulgy appearance (fig. 8). Its cells are larger than those of the 
funiele from which it springs. As the flower develops, the cells of the arillus 
are seen to acquire a radiating appearance, while the outer cells become 
papillate (fig. 16). As the ovule reaches maturity these cells collapse and 
the whole structure degenerates. It does not increase much in size thnmgh- 
out the life of the ovule. It is present in both male and female flowers, 
and is also seen in the liermaphro^te flowers. Here it has not the rounded 
character, as in the male and female flowers, formed earlier, but it is more 
gently sloping. In the female flower it completely overarches the micropyle 
of the ov^e, its papillate cells seeming to lead to the micropyle. 

Integument. 

As in UmbeUiferae generaUy, there is only one integument. In the 
young ovule it is seen on both sides of the nuceUus, from which it is entirely 


Fio. 7. — ^Longitudinal ftcotion of ovule in male bud, nhowing oresoeiit-Bhaped iiitegu* 
ment. X i76. 

Fio. 8.— -Longitiidiiial aeotion of ovulo in male bud, showing arillus and undifferentiated 
nuoelluB. X ]75. 

free, leaving a very wide micropyle. In fN)me male buds sectioned the 
arillus formed the largest part of the ovule, the integument being scantily 
developed and crescent-shaped in longitudinal section (fig. 7). Later the 
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integument grows up, and encloses the nucellus while yet an undifferenti- 
ated mass of cells, leaving the micropyle now long and narrow (fig. 8). 
The integument where it borders the fiinicle becomes very closely con- 
nected with it. The cells are angular, deeper above tlie nucellus than at 


the sides. In the young ovule the 
ii tegument constitutes a large pro* 
portion of its size, but when endo- 
sperm begins to be formed, and the 
ovule increases greatly in size, the 
intogumeut becomes thinner, and 
s])reads over tlie surface of the 
rapidly growing ovule. Tlie body 
of the ovule undergoes many con- 
tortions, forming in\' aginations al- 
ways lined by the integument. The 
o\ ule has thus a very large surfac-e 
area compared to its volume. Two 
chief and characteristic invaginations 
correspond to the ridges in the 
ovary -wall. There are, however, 
other smaller invaginations with 
which there seems to be no corre- 



Pin. 0. — Longitudinal MMdioii (slightly tan- 
gimtial) of ovule, shewing general c'flfect 
of the invaginations of ovule* -walls. 
X 28. 


spondence in the wall of the ovary. 

Soon the micropyle gives the appearance of being plugged up by the in- 
tegument, though this may be due to an invagination immediately below 
it. The cells of the integument are small, and, in the young ovule, uniform 
in size. During development, however, there are seen one or two layers 
of much larger, thin-walled cells between the ordinary cells of the integu- 
ment and the nucellus. These are internipted at the base, and do not 
extend quite to the micropyle. They form, therefore, a hoUow irregular 
cylinder open at both ends. These cells are irregular in shape. Their 
origin was not determined (fig. 13). The demands made upon the integu- 
ment in the growizig ovule by the formation of so many invaginations are 
quite sufficient to explain its rapidly increasing thiimess (figs. 12 and 17). 
In ovules in which endosperm has been fully formed, the integument consisto 
of cells of two kinds large outer cells, usually one or occasionally two cells 
deep. These are turgid, and contain a diffuse green colouring-matter. 
The inner cells are several cells deep, regular in outline, and with dense 
protoplasmic contents. The lal*ge cells before mentioned (fig. 12) render 
the connection between the integument and endosperm easily severed, 
and the two can be easily separated under the dissecting-microscope wlien 
the endosperm has reached the milk}^ ” stage. The integument in the 
seed is brown, and consists of a single layer of large cells (fig. 21). When 
the section is through the floor of an invagination the cells of the integument 
are seen to be large and regular. In the seed (when it has been removed 
from the wall of the ovary, which breaks away from the tissue of the 
receptfikcle to enclose it) there are seen to be two chief invaginations. 


Nucellus. 

The nucellus consists at first of an undifferentiated mass of cells loosely 
surrounded by the integument. The next stage obtained in sectioninig 
was the archesporial stage, in which a central cell of the nucellus had divided 
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into a tier of four cells not separated by cell-walls (fig. 10). BothSovules in 
the bud showed exactly the same stage in development. This stagelwas 
also seen in other buds, but all were male. No corresponding stagefwas 
observed in female buds of the same date. The female buds also showed 
that both ovules were at the same stage in development until the opening 
of the flowers, when often one is aborted. In flowers with three carpels 
one or two may be aborted or all may mature. In any case, al^the carpels 
are developed, and the fruit appears normal externally. 



10 


Fig. 10. — ^Longitudinal seotion of ovule in male flower. Archesporiuin. X 175. 

Fio. 11. — Croas-seotion of same stage, x 176. 

The nucellus finally consists of a single row of cells, r^lar and rectangular 
in both cross and longitudinal sections. It is drawn up, the micropyle 
leaving the embryo-sac exposed. The contents of the embryo-sao in these 
early stages were not made out. There was, however, a possible indication 
of synermdae and a probable ovum, though there was no appearance of 
antipodal cells. 

Hypostasx. 

At the base of the embryo-sac, supporting it and interrupting the 
nucellus, was found a funnel-shaped structure consisting of cells resembling 
those of the nucellus, but staining leas deeply with Brhlich’s acid haema- 
toxylin. They had clear walls a^ large nuclei (fip. 12 and 13). This 
structure was identified with the hypostase which van Teighem notes in 
Rosaoeae and allied polypetalous dicotyledons. He says, It consists of 
a small cupule of isodiiunetric cells which have strongly lignified but nob 
much thickened membranes, and is found in the nuodlus bdow the embryo- 
sac, its object being to arrest the longitudinal growth of the embryo-sac 
and endosperm towards the base of the ovule. Owing to its strong ligni- 
fioation, it resists the various diastatic agencies at work during the formation 
of the embryo and endosperm, and for &e same reason 1b incapable o- 
growth. Hence it appears in the ripe fruit exactly as in the pistil, but, bmg 
rdatively much smwer, it is diflScult to find. By arresting the ba^ de^ 


PiooTT. — NottB on Nothopanax arboreum. 
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valopmeiit of the endosperm it protects from deetructioi:]theJregion~of the 
nuodlos between itself and the ohalaza. This in the ripe seedfc intercalated 
between the integument and the endosperm or embryo. |p[enoe]in those 
oases a greater or less amount of perisperm is formed.*’ 



Fio. 12. — ^LongitndiiuJ section of embigro<aaOp showing 
position of hypostaee and large inner eoUa of the 
mtegument, aiuhu, and celatiTe siae of the omle 
and oTary-oayity near the beginning of the forma- 
tion of endosperm. X 28. 

Fu. 18.— Lower portion of 12. x 17S» 


The hjrpostase found in Nothopanax ofbomm was traced for some time 
after the fonnation of endosperm, but was loot sight of later, and could not 
be seen in the seed. In many radial longitudinal sections in the endosperm 
stage the hypostase could not be seen at aU. 

Ehbbto-sao. 

Many intermediate stages in tile development of the embryo-sac were 
missed, owing to the extreme difficulty of sectioning the hard-walled ovary 
witii Ibe ovme in sAu. Every precaution was taken. In the youngw ones 
the base of tiie ovary-wtil was out immediately and before feidng. Later, 
when the ovde had achieved full sise, it was removed from the ovary, and 
fined in acetic acid, in place of osmic chromic formerly used. A vacuum 
process tras slho adopted. The results were, on the imde, better. 

20-«Trsiis. 
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Transaeiiani. 



Fio. 14. — ^Longitudinal seotion of embryo-sao (female flower), showing early stages in 
development of endosperm before the appearance of an embryo. X 176. 

Fio. 16.*— Longitudinal section of ovule (female flower), showing continuous endosperm 
and no embryo. X 28. 

Fio. 16. — ^Longitudinal section of ovule (female flower), showing early invaginations 
of integument, also arilhis. x 28. 



Fia. 17.— Lcmgitudinal section of ovule, 'showing fibro-vaeoular strands 
travming the endosperm. X 28. 

Fiq. 18,— FOnO'ViMmlar strand. X 176. 
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PioOTT. — Notts on Nothopanax arboreum. 

Endosperm. 

The early stages in the development of endosperm were seen, in which 
the nuclei had become scattered through the vacuolate protoplasm. Later, 
cell- walls were formed about them (fig. 14). By successive division of the 
cells a dense endosperm is finally formed. This endosperm is continuous 
through a number of consecutive sections both radial and tangential, the 
only visible discontinuity being a very small break just below the micropyle 
in one section (fig. 11). There was no appearance of any embryo in any of 
these sections. It thus seems that here we have the formation of continuous 
endosperm before any pollination was observed and before the appearance 
of any distinct embryo. 

In several cases of endosperm viewed under the dissecting-microscope 
there was the appearance of fibro-vascular strands traversing the endosperm. 
This was also confirmed in several ovules sectioned. The fibro-vasoular 
strand is branched, and consists of annular xylem elements and phloem 
elements with large elongated nuclei and square ends to the cells. The 
fibro-vascular bun^e of the funicle has annular vessels and phloem elements, 
but no connection was established between the two (figs. 17 and 18). 

Embryo. 

At the earliest stage at which an embryo was observed it already coU'* 
sisted of several cells — ^five to seven concentric] rings of regular cells wholly 
embedded in the endosperm (figs. 19 and 20).^ It|^was very small, and was 



Fxa. 19. — ^Longitudinal neotion of ovule, showing embryo (e) 
immersed in endosperm, x 28. 

Fio. 20. — ^Longitudbial section of embryo. X 175. 


situated near the funiole, though whether at the mioropylar or antipodal end 
is uncertain owing to ihe complete disappearance of tiie micropyle. In 
UmbMiferae generally, the hypocotyl points to the top of the ov^e ; in 
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Nothopanax arhoreum the ootyledcmSi bon^e on the lengthening hypoootyl, 
point towards 2the integament]|Where it is nearest, and away f^m the 
lunicle. 

A cross-section of the embryo of the seed shows the cotyledons, which 
are concave on their ixmer surfaces, and the body of the embryo showing 
delicate cell-walls, which are not clearly defined. In a seed which had Iain 



Fia. 21. — OroBs-seotion of seed with embxyo. X 28. 

Fiq. 22. — CroB8-86otion of embryo cotyledons, x 176. 

Fxo. 23.-— Longitudinal aeotion of embryo from seed, x 176. 


in the ground apparently for a whole season, and was found among seed* 
lings, t£e ovary- wall pericarp was softening, but the embryo had achieved no 
very great size. Se^ which were plant^ for three months showed no 
signs of germination. 


BXFLAXATIOK OF LBTTERINO IN FIGURBS. 


a. aroheaporium. 

Of. adlluB. 
e. ooMedona. 
a. embryo. 

6.#. embr^-aao. 
as. endosperm. 

/b. foniole. 

/.w. frayed walla of brcken-dosm lining 
eella. 

)b.6. fibro-Tsaoular bundle. 

/«.6.a. fibro-vaaoular bundle in endo- 
sperm. 

bp. hyj^tsse. 
as. integument, 
ise. invaginstlon. 


hi, large oella in integument. 

Ug, obUquely placed cells with ligniAed 
wrila. 

Ms. oella lining cavity of ovary. 

IS., mioropyle. 
s. nuoleoB. 
ss. nnoellua. 
ox. ovary-cavity. 

O.W. ovary-wall. 

p. phloem, 
per. psxenohyma cells. 

#. sepal. 

M. s%matio snrisoes. 
f .a tism of style. 
wp. aylem. 


HAthbrinoton. — Bteord of Boring$ at fiorotiu. 
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Art, LVIII . — Record of Barings al Horotiuy near NgaruawaMa. 

By J. R. Hethbrinoton. 

Communicated by D. Petrie, M.A., Ph.D. 

\R 9 ad btfort the Auckland InctUuic, 16th December, 1914,} « 

Horotiu is seventy-eight miles south of Auckland, and the railway-station 
there is 78 ft. above sea-level. Four separate bores were sunk in the hope 
of discovering workable coal-seams. They were located at spots generally 
about 20 ft. below the level of the railway-station. Bores 1 and II reitched 
a depth of 446 ft. and 450 ft. respectively. The latter ended at an old 
beach formation filled with well-preserved marine shells. The data given 
below belong to Bores III and IV, which were put down on Mr. Gallagher’s 
land. Bores 1 and II gave of! abundant inflammable gas, and also threw 
up water at a high pressure. 


Bore No. III. (The depths are in feet and inphes.) 



in. 


vt. 

in. 





0 

6 

Black soil. 

0 

6 

to 

2 

6 

Subsoil. 

2 

6 


8 

6 

Shingle. 

8 

6 


23 

6 

Sand. 

23 

6 

)) 

28 

6 

Firm white pumice. 

28 

6 

f) 

48 

6 

Wliite clay and swamp mixed. 

48 

6 

}) 

61 

10 

Sand. 

61 

10 

» 

81 

0 

Blue fireclay and shingle. 

81 

0 

>> 

93 

0 

Hard pumice. 

93 

0 

if 

103 

0 

Swamp and timber. 

103 

0 

it 

117 

0 

Hard sandstone. 

117 

0 

it 

120 

0 

Brown fireclay. 

120 

0 

a 

129 

0 

Sand. 

129 

0 

if 

139 

0 

Pumice. 

139 

0 

if 

172 

0 

Light fireclay. 

172 

0 

,, 

176 

0 

Dark firedav. 

176 

0 

ft 

181 

0 

Brown fireday. 

181 

0 

ft 

212 

0 

Blue fireclay and marl. 

212 

0 

if 

226 

0 

Sandstone. 

226 

0 

ft 

244 

0 

Running sand. 

244 

0 

ff 

266 

0 

Blue fijmlay. 

265 

0 

if 

266 

6 

Very hard sandstone. 

266 

6 

9f 

273 

6 

Blue fireclay and marl. 

273 

6 

ff 

278 

6 

Lignite. 

278 

6 

ff 

349 

0 

Blue fireclay. 

349 

0 

ff 

360 

0 

Blue fireclay and poor coal. 

360 

0 

ff 

366 

0 

Very soft mud. 

oOD 

0 

ff 

400 

0 

Sand. 

400 

0 

mff 

406 

0 

Blue fireclay and poor coal. 

406 

0 

ff 

416 

0 

Blue fireday. 
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Bore No. Ill — continiuid. 


Ft. in. Ft. in. 

416 0 to 430 0 

430 0 433 0 


433 0 
435 0 
468 0 
473 0 
480 0 
532 0 
543 0 
552 0 
573 0 
610 0 


435 0 
468 0 
473 0 
480 0 
632 0 
543 0 
562 0 
673 0 
610 0 
640 0 


Brown fireclay. 

Lignite. 

Very soft sand and mud. 

Blue fireclay. 

Coarse sand. 

Brown fireclay. 

Blue fireclay and lignite. 

Strata of sand and soft countr\\ 
Blue fireclay and lignite. 

Very soft sand and mud. 

Lignite and soft mud. 

Sandstone. 


Bore No. IV. (Record starts at 640 ft., the strata above being the same 

as in Bore 111.) 

Ft. in. Ft. in. 

640 0 to 643 0 Sandstone. 

643 0 ^ „ 687 0 Soft running sand. 

687 0 * „ 688 0 Stratified sandstone. 

688 0 „ 700 0 Blue fireclay. 

700 0 „ 714 0 Brown fireclay. 

714 0 „ 735 0 Sand. 

735 0 „ 740 0 Brown clay. 

740 0 762 0 White clay. 
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PBOCEEDINGS 

or THE 

NEW ZEALAND INSTITUTE, 

1914. 


TWELFTH ANNUAL MEETING. 

Welunuton, 29th January, 1915. 

The annual meeting of the New Zealand Institute Board of Governors was 
held in the Parliamentary Buildings on Friday, the 29th January, 1916, 
at 10 a.m. 

Present : Professor C. Chilton, President (in the chair). Dr. L. Cookayne, 
Professor Easterfield, Mr. C, A. Ewen, Professor Parr, Dr. Hatherly, Mr. H. 
Hill, Professor Kirk, Professor Marshall, Mr. D. Petrie, Professor Segar, 
Mr. B. Speight, Mr. G. M. Thomson, Dr. Allan Thomson, Mr. A. H« 
Turnbull, and Mx. K. Wilson* 

Chamge in Reprefentation. — The Secretary announced that the only 
change in the representation on the Board was that caused by the election 
of Professor Segar as representative of the Auckland Institute in place of 
the late Mr. James Stewart. 

Apologies for NothaUondanoe , — Apologies for non-attendance were reoeived 
from the Hon. H. D. Bell, Minister of Internal A&irs, and from Professor 
▼on Zedlits. 

The late Mr, Stewart , — On the motion of Mr. D. Petrie, seconded by 
Mr. H. Hill, it was unanimously resolved that the Board of Gkivemois of 
the New Zealand Institute record their appreciation of the services to the 
Institute of the late Mr. James Stewart, C.B., of Auckland, and mcprsss 
their regret at his loss. 

President's Address , — ^The President then read his annual address. (See 
p*8S6.) 

Bsports of %e Inoorporated Societies , — ^The annvial reports of the inoer- 
poraM sodeties were hud on the table. — Beceived. 
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Standing CommiMw^s Report, — ^The annual report of the Standing Com- 
mittee was received, as follows : — 

Rbpobt or Stakdino Committse. 

Five meetingB of the Standing Committee have been held daring the past year, 
the attendance being as follows : Professor Chilton, 4 ; Dr. Cockayne, 4 ; Professor 
Easterlbld, 4 ; Mr. Ewen, 2 ; Mr. Hill, 1 ; Professor Kirk, 4 ; Professor Marshall, ] ; 
Dr. Petrie, 1 ; Mr. Stewart, 1 ; Mr. Q. M. Thomson, 2 ; Dr. Allan Thomson, 2 ; Bfr. 
Turnbull, 1 ; Mr. Wilson, 1 ; Professor von Zedlitz, 4. 

Hector Memorial Award , — The presentation of the medal to Mr. Elsdon Best took 
place in the Town Hall, Wellington, on the 5th September, 1914, the President, Pro- 
fessor Chilton, making the presentation. 

Deed of Trwd , — The alteration of the Hector Memorial Deed of Trust to make it 
rigidly conform to the conditions laid down by the Hector Memorial Committee when 
handing over the fund to the New Zealand Institute has now been completed. The 
firm of Chapman, Skecrott, Tripp, and Blair submitted a draft of the prop<:)sed amended 
deed, which was referred to a sub-committee, consisting of Professors Eastei^ld and 
von Zedlitz, who reported to the Standing Committee on the 27th June, 1914, as 
follows : — 

'' The Committee set up to report on the letter dated the 20th March from the firm 
of Chapman, Skerrett, Tripp, and Blair, and l^he drkft 'fc»8Mution enclosed therewith, 
beg to report as follows : — 

1 . The latter part of the letter in question made it appear that in the opinion 
of the legal expert the Governors were to take into consideration the scientific work 
done in some particular year. Mr. Skerrett has been further consulted on this point, 
and iii a letter dated the lat May makes it clear that the investigation in any particular 
subject, so as to qualify for the prize, may take place in any year or numi^r of years 
preceding the year in which the prize is awarded. 

2. The Committee has carefully compared the draft resolution amending the 
regulations and the draft deed of covenant submitted by the Institute’s legal advisers 
with the conations imposed by the Hector Memorial Committee before the funds were 
vested in the Institute. They detected certain minor discrepancies, and suggested 
to Mr. Skerrett that these should bo rectified. Mr. Skerrett agxeed to this in his letter 
of the 1st May, 1914, and the committee is now of opinion that the deed should be 
executed.” 

The amended deed was duly executed by the President and the Public Trustee 
on the 31st July, 1914. 

Hutton Memorial , — The presentation of the Hutton Memorial Medal to the recipient 
for the year 1914, Dr. L. Cockayne, F.R.8., was made at the same time as the Hector 
Medal. The research grants made at the last annual meeting to Messrs. HUgendorf (£10) 
and T. Hall (£20) were duly paid. 

Publications, — ^Volume 46 of the ” Transactions of the New Zealand Institute ” was 
iMued on the 1 6th June, 1914, and was laid on the table of the House of Representatives 
and that of the Legislative Council on the 23rd July, 1014. 

Bulletin No. 3, Part II, “ Studies in the Bryology of New Zealand,” by Mr. H. N. 
Dixon, was issued on the 7th September, 1 914. 

Bulletin No. 1 , Part IT and Part III, ” Description of New Genera and Species of 
GoTeopfera,” was issued on the 20th May, 1014. Part IV is now in the press. 

Finances of the /nsftfufe.—The incorporated societieB have been duly circularized 
in connection with the motion of the Hon. Treasurer, Mr. C. A. Ewen, at the last annual 
meeting, wlJch reads, “That, in terms of Regulation 6, section (s), the Institute, on and 
after this date, will require from each of the incorporated sooietiee a contribution of 
2a. fid. per membert” to which motion Ax^fessor Manhall moved the following amend- 
ment, which was carried : ” That the question raised in the motion be referred to the 
different Institutes for consideration and report.” Replies of a favourable nature have 
already been received from the Otago Institute and the Wellington Philosophical Society. 

fifiltsA AsmKialtkm' Reception Gomiaittse.— Arrangemente had been made to publish, 
in co-operation with the Reception Committee, the proceedings of the Congress, but, 
as it was found impoisible to hold the meetings, no further action was taken. A report 
of the Committee will be published elsewhere. 

Decisions qf the Standing CommiUee*^The only other decision of the Standing Com- 
mittee that is of any importance is that the amount of the Hector Prize for 1914 shall 
be £46. 
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Annual ReporU of iSoctettea.— The annual reportR and balance -shoe t8 of the following 
looleties have l^n feoeived : Auckland Institute, to 10th February, 1014; Manawatu 
Philosophical Society, to Olst October, 1014 ; Philosophical Institute of Canterbury, 
to 3lHt October, 1014 ; Wellington PMlosophioal Society, to 30th September, 1914 ; 
Nelson Institute (Scientific and Literary Branch), to 31 nt March, 1914; Wanganui 
Philosophical Society ; and Hawke's Bay PhilosctpMcal Institute. 

Panama- Pacific Exposition ai San Francisco. — ^An exhibit of all the publications of 
the Institute available, and those of the Canterbury Philos<^phical Institute, was got 
together and handed over to the Secretary to the New ZeiUand Government Com- 
missioner t(^ the Panama Exposition lor exlfibitiun in the New Zealand Pavilion. 

Memorial to the late Mr. Hamilton. — The Wellington Philosophical Society early 
last year undertook to collect funds for the erection of a memorial to the late lifb. 
Hamilton, Director of the Dominion Museum, and at the last meeting of the New Zealand 
Institute Board of Governors the action of the Wellington Philosophical Society was 
approved. The committee appointed by the Council of the Wellington Philosophical 
Society to deal with the matter now reports that the sum of one hundred guineas is in 
hand, and has ascertained from Mr. Harold Hamilton that the wishes of tl^ family are 
that a stone should be erected on the grave at Russell. A plain monolith of Whangaroa 
basalt is suggested, with a reference thereon to the late gentleman's keen interest in the 
Maori race. 

Leave of Absence. — During the year some changes were necessitated through. leave 
of absence being wanted to t^) Hon. Treasurer and the Secretary, to enable them to 
visit England. Professor G. W. von Zedlitz kindly undertook to carry on the duties 
of Hon. Treasurer, and Dr. J. Allan Thomson acted as Hon. Secretary, and Mr. Leighton 
was Assistant Secretary for six months. 

Numbers of Volumes of the Transactions in Stock. — During the year the custodian 
has taken careful stock of the immense number of Transactions now stored in the cellar 
of the Parliament Buildings, as well as a small number kept m the Museum for current 
sales and exchange. The labour of turning over, examining, counting, and storing this 
number of books, each weighing a few prmnds, will be appreciated when it is seen that 
the total amounts to 15,041 volumes. 

The following is a complete list of the Transactions in stock : — 


Volume. 

Number of 
Ooples. 

Volume. 

Number of 
Cuplet. 

1 .. 

, 349 

24 . 

. 549 

2 .. 

. Nil 

25 . 

. 532 

3 

• »» 

20 . 

. 597 

4 .. 

• .♦ 

27 . 

. 696 

5 .. 

. 20 

28 . 

. 004 

6 

0 

29 . 

. 565 

7 .. 

. 135 

30 . 

. 059 

8 .. 

14 

31 . 

. 702 

9 .. 

. 170 

32 . 

. 679 

10 .. 

. 188 

33 . 

. 017 

11 .. 

. 411 

34 . 

. 580 

12 .. 

. 330 

35 . 

. 445 

13 .. 

. 137 

30 . 

. 532 

14 .. 

. 104 

37 . 

. 289 

15 .. 

. 232 

38 . 

. 191 

10 .. 

. 319 

39 . 

. 212 

J7 .. 

. 474 

40 . 

46 

18 .. 

. 295 

41 . 

. 163 

19 .. 

. 485 

42 . 

. 105 

20 .. 

. 428 

43 . 

47 

21 .. 

. 495 

44 . 

58 

22 .. 

. 510 

45 . 

73 

23 .. 

. 590 

46 . 

. 273 


The report was considered and adopted. 

Sector Deed of Truet . — On the motion of Mr. G. M. Thomson, seconded 
by Mr. E. Wilson, a hearty vote of thanks was passed to Messrs. Chapman, 
Skerrett, Tripp, and Blair for the legal servioes which th^ have gratuitously 
rendered to the New Zealand Institute in oonneotion with the Hector De^ 
of Trust. 
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Financial Statements , — The Hon. Treasurer (Mr. C. A. Ewen) presented 
his statement of receipts and expenditure, and statement of assets and 
liabilities, for the year ending the 31st December, 1914, duly audited by 
the Deraty Auditor-General ; and the Public Trustee’s statements of the 
Carter Bequest, the Hutton Memorial Fund, and the Hector Memorial 
Fund, for the year ending the Slat December, 1914, duly audited by the 
Deputy Auditor-General. All of these statements were, on the motion of 
Mr. Hill, seconded by Mr. Turnbull, adopted. 


Statsmxnt or Rxoxifts and Expxnditurx for Ithe Year ending diet December, 

1914. 


JBsCMVfS. 

£ 

8, 

d. 

Expenditure. 

£ 

8 . 

d. 

Balance at credit in Bank of 




Governors* travelling - ox- 




New Zealand . . 

452 

14 

1 

penses 

45 15 

8 

Government grant 

500 

0 

0 

Fire • insurance premium, 




Transactions sold locally . . 

3 

0 

7 

library, £1,500 . . 

5 

0 

0 

Maori Art*’ sold 

4 15 

6 

Secretary’s salary . . 

25 

0 

0 

BnUetins sold 

1 

15 

3 

Assistant Secretary’s salary 

25 

0 

0 

Authors’ reprints . . 

0 10 

3 

Custodian's salary, 1013-14 

10 

0 

0 

Wesley and Son, London: 




Compiling catalogue scientific 




Transactions sold 

13 

6 

3 

literature 

10 

0 

0 

Refund by Customs, account 




Bank charge 

0 

10 

0 

]^on*s bulletin 

1 

2 

0 

Covers for posting Trans- 




Postsues refunded by so* 




actions 

7 

12 

6 

oietiee. . 

14 

11 

6 

Government Printer, account 




Hector Memorial Award 

40 

0 

0 

vol. 45 and pamphlets . . 

334 

2 

6 





Hon. Editor, p^ty cash 

3 

0 

0 





Postage on Transactions 

10 

14 

6 





Whitcombe and Tombs, 








stationery 

1 

2 

0 





Secretary, petty cash 

10 

0 

0 





Hector Award to Professor 








Easterfield 

40 

0 

0 






536 17 

2 





Balance in Bank of New 








Zealand 

494 18 

3 

£1,031 

15 

5 

£1,031 

15 

5 


Balance at credit of the Institute in the Bank of New Zealand, Wellington £494 18 3 


Statxmxnt ox Liabilities and Assxtb at Slat December, 1914 . 


Dec. 31. To Balance due Government Printer 

Oust oompUing catalogue ecientifio literature 
Bj Tranaaottona, &o., sold, not paid for . . 
Authors* vemintB not yet paid for 
Balance in Bank of New Zealand 


Credit balance 


By Balance . . 

In addition to the above atsetst the Institute ^ 
sale, and posaesaes a very valuable library. 


LiMlititB. AaasiB, 


£ 

s. 

d. 

£ H. 

d. 

416 

7 

3 



10 

0 

0 

37’i7 

8 




5 5 

5 




494 18 

3 

426 

7 

3 

538 1 

4 

111 

14 

1 

•• 


£688 

1 

4 

£638 1 

4 


.. .. £111 14 1 

I a large stock of Trimsaotions for 
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Cartbe Bbqvsst.— *8tateiQient of Aocounte, 81«t Deoember, 1913, to 31 st Deoember, 

1914. 


Dr. Cr. 


Bj Balance ae at Sint December, 1913 
DebentoreH — 

Prior lien debenture etock fractional eorip 
A and B stock fractional scrip . . 

Interest, X.Z. Loan and Mercantile Agency 
Dividends, N.Z. Loan and Mercantile Agency 
Public Trust Office, interest 
To Public Trust Office, commission and postages 
Balance 


s. d. £ 8. d. 

3,411 0 8 


. . JU V ii 

2 16 
0 10 6 
0 7 9 
163 13 9 

0 10 0 
3,682 61 


£3,682 15 1 £3,682 16 1 


By Balance 


£3,682 6 1 


Hutton Msmobial Rkseabch Fund. — Statement of Accounts, 31 st December, 1913, 

to 31 si December, 1914. 



7)r. Cr. 

£ H. d. £ H. 

d. 

By Balance as at Slat December, 1913 

721 8 

5 

Public Trust Office, interest , 

31 10 

4 

To Benefioiary*s Account, New Zealand Institute — 

Grant to J. Hall . . 

20 0 0 


Grant to Dr. Hilgendorf 

10 0 0 


Balance 

722 J 6 9 



£762 16 9 £762 16 

0 

By Balance 

£722 16 

9 

Hbotob Memorial Fund. — Statement of Accounts, 

8l0t December, 1913, to Sint 

December, 1914. 


Dr. Cr. 

£ s. d. * £ s. 

a. 

By Balance as at 31 st December, 1913 

1,077 7 

3 

Public Trust Office, interest 

47 1 

3 

To Beneficiary’s Account, New Zealand Institute : Award 

to Professor Basterfleld 

40 0 0 


Balance 

1,084 8 6 



£1,124 8 6 £1,124 8 

6 

By Balance 

£1,084 8 



Cast of 7ran^acffons.— 'On the motion of I^fessor Maishall, seconded 
by Mj. Speight, it was resolved, That the Hon. Treasurer be asked to make 
a statement of the cost of the volume each year of the New Z^land 
Institute Transactions and Proceedings, and of other publications Issued 
by the Institute, for the last ten years ; and that a statement of the cost 
of each volume be issued annually.*^ 


* In accordance with this resoletion the following return has been supplied by 
the Hon. Treasurer 

The cost of printing the last ten volumes of Transactions of the New Zealand 
Institute is as foUows : Vol. 37 (1904), £276 9s. 6d. ; Vol. 38 (1906), £880 7s. 9d. ; 
Vol 39 (1906), £369 18s. 6d. ; VoL 40 (1907), £388 13s. ; VoL 41 (1908), £461 14e 9d. ; 
Vol. 48 (1909), £670 I6s. 6d, ; Vol. 43 (1910), £412 lOs. | Vol. 44 (1911), £427 ; Vol. 46 
(1918), £374 lOs. ; Vol. 46 (191 3), £883 6s. These amounts included the cost of printing 
the P^moeedings separate a^ with the volumes. 
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Hutton Fund Grants for Research, — Reports from Dr. Hilgendorf and 
Mr. T. Hall on the progress of the work for which grants were made to 
them last year were received. 

Grants for the Present Yem, — Several applications for grants from the 
fund, which had been received and referred to a special Committee, were 
dealt with by that Committee, who recommended that £15 be granted 
to Dr. C. A. Cotton as a contribution towards his travelling-expenses in 
an investigation of the physiographic features of the New Zealand coast, 
and £15 to Mr. W. R. B. Oliver, to defray expenses of travelling and ap- 
paratuB][for^a visit to Lord^Howe Island, undertaken in November, 1913. 

Hector Award Committee. — The report, of the Committee of Award was 
received, recommending the award for 1915 be made to Professor P. Mar- 
shall for his work on the geology of New Zealand. The recommendation 
of the Committee was imanimously adopted, and the President congratu- 
lated Dr. Marshall, who suitably replied. 

Publication Committee's Report. — The report of the Publication Com- 
mittee was received and approved, as follows : — 

Repokt of the Publication Committee. 

The Publication Committee begn to Hubmit the following rejwrt for the year ; — 

Fifty -five papers wore forwarded for the consideration of the Committee, and, of 
these, fifty were published in the Transactions, Vi)l. 46, which was issued on the 15th 
Juno. Tt contains 436 pages, 12 plates, and a larger number of illustrations in the 
text. 

Bulletin No. .3, Part II, “Studies in the Bryology of New Zealand,’* by H. N. 
Dixon, M.A., F.L.S., was issued on the 7th Sentembr^r, and contains 43 pages and 
2 plates, the blocks for which were prepared in England by West, Newman, and Co., 
under the superintendence of the author. 

ThtJ two papers on New Zealand Coleoptera by Major Broun mentioned in last 
year’s repf»rt were issued as Parts TI and 111 of Bulletin No. 1 on thc^ 29th May ; a 
further paper on the same subject, is now in the press, and will shortly bo issued as 
Part TV of Bulletin No. 1 . 

Sixty -eight papers have been sent in for vol. 47 of the Transaotions, and a con- 
siderable number of these are already in the hands of the printer. 

At the last annual meeting of the Board of Covemors two questions were referred 
to the Publication Committee — viz., the possibility of issuing the Transactions more 
frequently than once a year, and the advisability of recommencing the separate issue 
of the Proceedings — which will be dealt with in separate reportrf. 

For the Committee. 

Ohas. Chilton, Hon. Editor. 

Publication of Proceedings . — ^The Publication Committee begs to report that it has 
considered the question of reissuing the Proceedings separately, and considers the 
Institute would not be justified in incurring the additional expense necessary during the 
present crisis. 

Publication of Tranaactione , — ^The Committee appointed to consideil the question 
of publishing the Transaotions oftener tlm once a year begs to report that, as the 
change would probably load to some additional expense, it recommends that no action 
be taken this year. 

Major Broun*8 Work on Coleoptera. — The President read a letter from 
Major Broun, and asked for instructions regarding a further paper. On 
the motion of Professor Marshall, seconded by Mr. Petrie, it was resolved, 
That the question of publishing Major Broun’s paper on Coleoptera be re- 
ferred to the Publication Committee to make ml necessary inquiries and 
to report to the Standing Committee before action is taken. 
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Librarian' 9 Report. — ^The Hon. Librarian’s report was read and adopted, 
as follows : — 

Hon. LifiBAttiA.N*8 Report. 

Owing tc) the congeBtion in the room of the Museum used jointly for the library 
of the New Zealand Institute and of the Wellington Philosophical Society, it has been 
found neoesHary to remove and store a largo number of old ^oks. This operation has 
been delayed owing to tls> use of this room during the greater part of the year for other 
Museum purpc»ses, and is not yet completed, but it has enabled the majority of the 
current journals to bo assembled, tied up in volumes, and placed on the shelves. At 
the same time 1 have introduced a partial geographical classification in the arrangement 
of the journals, making it easier to trac^o and find them. 1 propose also to supply an 
additkmal number of light ladders to enable more ready access to the* higher shelves, 
^^on these arrangements are completed the library will be much moro easy to work 
and use. 

Tt must not be forgotten, howevor, that the placing of the volumes in the shelves 
without binding is not only an unsatisfactory procedure, but is one that makes the 
ultimate putting of the library in order a more difficult and costly matter with every 
year that passes. As proposals regarding the library will come before the Board of 
Oovenuurs in the form of a report from the Standing Committee, it is nf>t necessary to 
make any remedial suggestions at this juncture. 

Library Committee. — It was proposed by Dr. Allan Thomson, seconded 
by Professor Farr, That a Library Committee of three, including the Hon. 
Librarian, be appointed. — Carried. 

Dominion Scientific, Art, and Historical Library, — The following report 
was received from the sub-committee (appointed by the Standing Com- 
mittee) to draw up conditions under which the library of the Board of 
Governors should be offered to the proposed Dominion Scientific, Art, 
and Historical Library : — 

CONDITIONB UNDER WHICH XT IS &BOOMMBNDBD THAT THE LiBBARV OF THE NbW 

Zealand Institittb be handed over to the Board of Soibnoe and Art, 

The Board of Governors hereby offer to hand over their library to the custody of 
the Board of Science and Art, to form an Integral part of the Dominion Scientific, Art, 
and Historical Library as constituted under Ae Soionoe and Art Aot of 1913, on the 
following conditions : — 

(1.) That the transfer of books do not take place until a fireproof building of modem 
design has been erected for the housing of the books and a competent librarian hasj been 
appointed to give his whole time to the management of the library. 

(2.) That the library be a reference library, the books or periodicals of which do 
not circulate for home use ; but riiat members of the New Zealand Institute shall have 
aooesB to the library at reasonable hours, and that any member of the New Zealand 
Institute who is engaged in research may, upon recommendation of two Governors of 
the Institute, receive from the Librarian a special permit to take out books and 
periodicals for home use. 

(3.) That in the event of the Science and Art Board being disbanded, or its constitu- 
tion Ming reorganized under a new Aot of Parliament, the Institute have the right to 
withdraw its collection of books in whole or in part from the Dominion Science and 
Art Library. 

* (4.) That the Board of Science and Art shall make provision in the new Dominion 
Museum and Library building for a board-room for the use of the Board of Gbvemors 
of the Institute. 

Professor Easterfield presented the report, which was considered, and 
on the motion of Mr. Ewen, seconded by Professor Kirk, it was resdived, 
That the Board of Governors hereby ofier to hand over their library to 
the custody of the Board of Science and Art, to form an integral part of 
the Dominion Scientific, Art, and Historical Library as constituted under 
the Science and Art Aot of 1913, on conditions to be agreed to by the 
Institute and the Board of Science and Art, and that the transfer of the 
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library do not take place until a fireproof building of modem design has 
been erected for the housing of the books and a competent librarian has 
been appointed to give his whole time to the management of the library. 

A motion by Professor Farr, seconded by Mr. Petrie, That the question 
of handing over the Institute library to the Science and Art Board be 
referred to the various local Institute Councils for consideration, and that 
these Councils be asked to report before June to the Standing Gommitte, 
was lost. 

Professor Basterfield moved, and Mr. G. M. Thomson seconded, and it 
was carried. That clauses (3), (3), and (4) of the recommendations of the 
sub-committee be the basis upon which negotiationB with the Science and 
Art Board be based, and that these clauses be referred back to the Standing 
Committee, with power to act. 

On the motion of Mr. Petrie, seconded by Professor Marshall, it was 
resolved. That the words *'That the books handed over by the Institute’* 
be substituted for the first three words of clause (2), and that ‘‘these 
books ** be substituted for “ the library ” in line 3. 

Finances of the ImtiMe . — On the motion of Mr. G. M. Thomson, seconded 
by Mr. Hill, it was resolved. That this Institute bring under the notice of 
the Government the fact that its work is constantly hampered and limited 
by lack of adequate funds, and urge that as early as possible the statutory 
grant of £500 increased to £750. 

On the motion of Mr. H. Hill, seconded by Dr. L. Cockayne, it was 
resolved, That the question of levy as recommended by the Treasurer be 
deferred for consideration until the next annual meeting of the Institute. 

Oorrespondenoe , — Correspondence was received as follows : — 

Tongariro Notional Park . — ^A letter dated the 12th January, 1915, from 
the General Manager, Tourist and Health Resorts, stating that action was 
being taken to enlarge the boundary of the park, was received. It was 
resolved, on the motion of Professor Kirk, That the letter be received, and 
the matter be kept steadily in view by the Standing Committee. 

(haases of Now Zedla/nd . — ^A letter dated the 12th January, 1915, was 
received from the Secretary of the Agricultural Department, to the effect 
that the proposed work by Mr. Petrie would have to stand over until times 
were normal again* 

Plumage Bill . — ^A letter dated the 1st December, 1914, from the Royal 
Zoological and Acolimatusation Society of Victoria was received, and, on 
the motion of Professor Bark, seconded by Mr. G. M. Thomson, it was 
resolved. That the Institute again ask the Government to bring in a Bill 
on the lines of the British Plumage Act. 

« 

Replies from Dr. R. McNab and Professor Engler in response to con* 
gratulatory motions passed at the last annnal meeting were received. 

Cape Kiimafpoti Oannota Reserve.— A letter dated the 21st December, 
1914, was receii^ from the Under-Seoretarv of Internal Affairs, advising that 
arrangements are now being made with the owners of the land to convey 
the area to the Crown to set apart as a reserve. It was resolved that 
the thanks of the Institute be tendered to Mr. Gk>rdon for his and to 
the Government for its acticm. 
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Dr. Martensen'e Report on New Zealand EohinodemuUa* — ^Ihe President 
read a letter from Dr. Mortensen conoeming the publication of papers 
by him on the Eohinoderniata of New Zealand, and it was resolved, on 
the motion of Professor Easterfield, seconded by Mr. Petrie, That the 
Publication Committee be authorised to make arrangements for the publica- 
tion of the work. 

Cost of Illustrations tn Transactions,-— report from the Secretary, with 
quotations from London firms showing the cost of producing coloured 
illustrations, was referred to the Publication Committee for consideration 
and report. 

Fishes of New Zealand, — On the motion of Mr. Q. M. Thomson, seconded 
by Professor P. Marshall, it was resolved. That, in consideration of the 
vast importance of the fishing industry, this Institute again brings before 
the Gk)vemment the desirability of having a catalogue of the fishes of New 
Zealand prepared at as early a date as possible. 

Thermal Regions of New Zealand, — On the motion of Mr. Speight, 
seconded by Professor Marshall, it was resolved. That the Government be 
urged to undertake the preparation of a complete scientific report on the 
thermal regions of the North Island, and that the matter of choosing a 
time for approaching the Government be left in the hands of the Standing 
Committee, with power to act. 

Honorary Member, — ^Dr. W, Bateson, F.R.8., was elected an honorary 
member of the Institute. 

Election of Officers, — The following officers for the year were elected : 
President — Mr. D. Petrie ; Hon, Treasurer — ^Mr. C. A. Ewen ; Hoi}, Editor — 
Professor C. Chilton ; Library Committee— J) t, Cockayne, Dr. Cotton, and 
the Hon. Librarian ; Hon. Librarian — ^Dr. J. Allan Thomson ; Publication 
Committee — ^Professors Benham, Chilton, Farr, and Messrs. Speight and 
G. M. Thomson; Secretary — ^Mr. B. C. Aston; Hector Award Committee 
for 1915 — Professor Pollock, (Sydney), Professor Carslaw (Sydney), Professor 
W. B. Cooke (Sydney), and Rev. Father Piggott (Sydney). 

Salaries, — It was resolved that the Secretary’s salary be the same as 
last year. 

Travelling-expenses, — It was resolved that the hotel and travelling 
expenses of the Governors should be paid. 

Date and Place of next Annual Meeting, — ^It was resolved that the meetiiig 
be held on the last Friday in January, 1916, in Wellington. 

Votes of Thanks to the Hon. Editor and President (Professor Chilton), 
to the Hon. Treasurer (Mr. C. A. Ewen), to the Hon. Acting-Treasurer 
(Professor von Zedlits), and to the Hon. Librarian and Hon. Acting-S^retary 
(Dr. Allan Thomson), were passed. 

Confirmed, dOth January, 1916. 


DJPxtbub, President. 
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PRESIDENTIAL ADDRESS. 

The following is the presidential address delivered|at,lthe annual meeting 
of the Board of Governors of the New 2iealand Institute, at Wellington, 
on the 29th January, 1916, by Charles Chilton, M.A., D.Sc., LL.D., F.L.S., 
Professor of Biology, Canterbury College : — 

Gsntlbmsn of the Board of Governors of the New Zealand Institute, — 
Before we commence the business of our meeting it is our sad duty to record the loss 
of one of our number — ^Mr. James Stewart, C.E., of Auckland. Mr. Stewart had been 
a member of this Board from its reconstitution in 1903, and was with us at our last 
annual meeting, and, though well advanced in years, he appeared then in his usual health, 
and foUowed the business with his customary care and koenoss. Very shortly after 
our meeting, however, he pMsed suddenly away. In the name of the Institute 1 sent 
an appropriate message to his relatives, and a brief obituary notice was inserted in the 
last volume of the Transactions. Our aged members must in the course of nature be 
taken from us one by one, and, while we mourn their loss and rejoice in the results of 
their labours, we should be reminded thereby of the greater resp<}n8ibility that rests 
on those of uo that are loft, and be stimulated to renewed effort while wo still have the 
opportunity. 

Early last year we were able to join our scientific brethren of Australia in rejoicing 
at the safe return from the Antarctic Continent of Dr. Mawson — ^now Sir Douglas 
Mawson — and his companions, and later on we had the pleasure of hearing from his 
own lips an account of the splendid results achieved notwithstanding the extraordinary 
difficulties and dangers that wore met with, and of getting a vivid and accurate idea of 
life in the Antarctic from the exceptionally beautiful and varied series of pictures that 
he was able to display. Judging from what I have seen of some of his collections, 1 feel 
confident that the biological results of the Australasian Antarctic Expedition will equal, 
if they do not surpass, those of any other Antarctic expedition in their interest and 
completeness. 1 trust that Sir Douglas Mawson’s endeavour to obtain sufficient funds 
for the adequate publication of the results of his researches will soon be rewarded with 
success. 

But from Australia there comes also cause for sorrowful condolence. Some two 
or three months ago the Commonwealth Federal Invest^ation Steamer Endeavour,'* 
which has done so much good work in bathymetrical and biological observations round the 
coasts of Australia, was sent on a mission to Macquarie Island, and has nqt since been 
heard of, and there seems little doubt that she has been lost with her crew and scienti^ 
staff — anot^r sacrifice to the claims of science and the destructive seas of sub- 
antarctic regions. 

Sir Ernest Shackleton's expedition has gone to the far South in its adventurous 
effort to cross the Antarctic Continent from the shores of the Weddell Sea to those of 
the Ross Sea, and later on we shall be anxiously looking for news of the welfare of the 
leader and of those who are with him. 

It gives me groat pleasure to announce that the long-expected illustrations to 
Mr. Cheeseman's '' Manual of the New Zealand Flora " have b^n recently published 
in two handsome and valuable quarto volumes. The work has been in preparation 
for several years ; it has cost much both in human exertion and in money, and the 
result is li^hly creditable both to the author and to the Dominion. We can heartily 
congratulate Mr. Chseseman on the publication of another noteworthy contribution 
to the botany of New &aland. 

1 regret to say that the similar series of plates to illustrate Mr. Suter's Manual 
of the New Zealand Molhtsca/* to which I referred last year, has not yet been ireued, 
though the work connected with their preparation has been completed, and it is hoped 
that they will very soon be printed. 

Last year we took pleasare in conveying to a distingutihed foreign botanist — Pro- 
fessor En^r, of Berlin — on the occasion of his seventieth birthday, our congratulations 
on his long years of service to botanical science, and an appropriate reply from him 
will be found among the correspondence to be presented to you later on. 

To-day we are enga^ in a life-and*death struggle with the German nation ; inter- 
national oouitesies and schemes of co-operation for scientific work are suspend^, and 
the resources and inventions of science are being used to carry death and destruction 
to thousands and tens of thousands of the finest individuals of the manhood of the 
nations, while as incidents in the Btruggle>-inoidents that are scarcely apologirad for as 
regrettable— ancient and funous universities and libraries are dretroyed, baautiful 
and historic cathetels are laid in ruins, and town-halls and other public buildings, 
the pride and glory of the citisens, are battered to pieces. It is a gUMtly and pitifW 
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Hpeotacle, and it Ih a poor oouHolation to the evolutionary biologiMt to be able to recog- 
nize the war as only a part of that groat and grim struggle for existence, milhrersal 
among organisms, by which nature evolves to higher things. We can only hope 
that as final result nations will arise with loftier ideals, and a higher and nobler 
appreciation of the claims of humanity, righteousness, and justice. In the meantime, 
we must all sympathize with one of our nurabt^r. Dr. (Cockayne, the result of whose 
years of labour spent in the preparation of a work on the vegetation of New Zealand 
for the German series “ Die Vegetation dor Erde ** seemB likely to be lost beyond recovery. 

Of the business arising out of our last meeting that will come again before you, 
perhaps the most imp(^>rtant is that dealing with the prox>osed contribution by the 
district Institutes towards the funds of the New Zealand Institute. I am glad to say 
that practically all the Institutes hav<^ agreed to the principle of the contribution, 
some of them, naturally enough, restricting their acceptance of it to one year only. Not 
only will the levy a valuable means of assisting the scanty funds of the central body, 
but it will, 1 feel sure, strengthen thc» connection l»etwcen th(' Tnstitut/cs and this Board, 
and make the district Institutes feel that they arc really, as they arc legally, an 
integral part> of the Now Zealand Institute. In case there may be any misapprehension 
on the point, let me say at once that in my opinion the payment of this contribution 
will not in any way lessen the necessity or the justice of appealing to the Government 
at the proper time to increase) the amount of the statutory grant; it will show, rather, 
that we arc prepared to contribute from our funds as readily as we have always con- 
tributed by our lab(»urs t(»wards the requirements of the Institute, and thus demonstrate 
that we are deserving of further assistance. Even for the work that we now do, oar 
funds ar() far from adequate, and the Institute) could easily widen il-s sphere of work 
and of usefulness if it wen? assured of adequate funds ; for example, our publications, 
creditable thr<jugh they are, appear small and unimp^>rtant in comparison with those 
of many other similar societies. 

Last year I (mdeavoured to draw attention to the condition of our library, and of 
tht) collections housed in the Dominion Museum. I regret to say that things arc pretty 
much in the same unsatisfactory condition still. The Museum is still standing in the 
same place, and, though otie or tw(» minor altoratiotm have boon ofiooted to make it 
mon* habitable, there has been no real improvement, and the valued collections are no 
safer from destruction than they were when I addressed you on the subject last year. 
The Science and Art Board appointed by the Act of ] 91 3 was constituted in May, 1 91 4, 
by the appointment of it.8 members, and it is gratifying to know that in addition to 
the President of the Institute, who is a member ejr officio^ two other members of this 
Board have been appointed to thi.) Science and Art Board. As yet, however, the Board 
has not boon called together, and no steps have been taken to carry <»ut the work for 
which it was established. 

Under the Science and Art Act of 191,3 provision is made for the formation of a 
Dominion Library, and proposals were made at your last annual meeting by which, 
under proper conditions and safeguards, the Institute might be willing i<» allow 
library to form a part of this Dominion Library. Further and more detailed sugges- 
tions in the same direction will be laid before you at this meeting, and will require your 
earnest and careful consideration. 

The genuine worker in any department of knowledge — ^i£ science, history, economics, 
or literature — requires books, not because of any pride he may take in their possession 
but for the use he can make of them. Provided hie can have ready access to them, and 
make full use of the information contained in them, it is a matter of indifierenee to him 
wliothcr they are owned by himself or by some one else. Similarly, as the Institute 
is never likely to want to sell its hbrary, it does not matter whether the books legally 
belong to the Institute or to the Dominion Library ; all that is necessary is that the 
working members shall be allowed to use the works with no restrictions other than those 
that are absolutely necessary for the safety of the volumes and for securing similar 
privileges to other members. It is important that we should definitely make up our 
minds as to the kind of library we want, it was pointed out clearly by one of our 
members at a meeting of the Standing Committee that what we requirt) is a library 
that will be used for the purposes of research-^ library, therefore, partaldng largely of 
the character of what is generally known as a reference library, and as unlike the 
ordinary circulating library as possible ; and yet if the library is to be of any ^al use 
there must be adequate provision for sending its volumes freely to those who wish to 
make use of them. 

^ Muoh has been said about the erection of a suitable building in which the library 
could be safely housed. The difficulty of providing the funds tlmt were deemed to be 
necessary for this purpose is the chief cause of our want of progress in this matter in the 
past, and during the present European crisis, while all our available resources must 
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ne llii fl i r ily be used in tbe first place for scouring the maintenance and ultimate victory 
of the Empire in its great stniggle, it is not to be expected that funds can he provided 
for a costly library building. 11 

But is such a building ncoesBaiy at all T Let us consider what we mean by a library 
— a research library. Such a library consists of books or papers, printed or written, 
containing information of value. The building is no essential part of the library, and 
has no value f)r interest to the investigator apart from the fact that it is the place where 
he can find the books containing the information he wants. Naturally, t^ hooks must 
bo stored somewhere ; but it is a matter of indifference whether they are all in fme building 
or scattered in many buildings, whether all in one centre or widely separated, provided 
only they are readily accessible to those who require them. 

lu biology we are familiar with what wc call vestigial organs — ^remnants or survivals 
of organs or structures that once were useful ta their possessors, but have long since 
ceased to have any useful function. By the struggle for existence among organisms 
these survivals are finally got rid of altrtgether, or so greatly reduced that tlwir presence 
causes no inconvenienco ; but among the institutions and customs of civilized societies 
we have many survivals that, unfortunately, are much more difficult to get rid of, and 
form serious hindrances to pro^ss. Tho idea that a building is an essential part of a 
library is a survival from previous centuries, whem books were scarce and consequently 
of great value, and were housed in some building near the centre of the village or the 
oonynunity, and when the rapid means of transport and of intercommunication from 
one end of a country to the <»thBr that we enjoy in thi^ twentieth century were not 
dreamed of. 

I will endeavour to apply this line of argument to thu^ question of c>ur own Institute 
library ii\ greater detail presently, but first lot me remind you of another commonplace 
biological principle—every organism is more or loss perfectly adapted to its environ- 
ment, and if tlu^ environment changes, and the organism is not sufficiently plastic tf) 
change with it, then the organism necessarily falls behind in the struggle, and is doomed 
to ultimate destruction. 

Now our social, political, and scientific institutions or societies are organisms — 
they are compoeod of living members or units, just as an animal or plant is composed of 
living cells, but in many coses the struggle to which they are subject is not keen enough 
to bring about perfect adaptation to changed circumstances. Our Institute, for example, 
has gr()wn up largely on the model c»f scientific societies in England, in the countries r f 
Europe, or in the Btates of Australia, where there is one dominant centre* of population 
and of activity in which the great majority of tht* members rcjside, or to which thiy 
are naturally and readily attractcnl. Conseqiumtly, these socle ties can with advantage 
have a central and permanent home, whore the office and library can naturally be pla<;od. 
But the condition of things is altogether different in New Zealand, where wc have 
no dominating centre, but at least four centres of activity of approximately equal 
importance, and our Institute will always fall short of complete success so long as it 
fails to adapt itself to the peculiarities of its New Zealand environment. 

You can easily follow out the parallel for yourselves, but what 1 want to urge upon 
you is that in our policy for the future control of the Institute we should endeavour to 
get rid of the idna that H mn^t necessarily be pennaneutlv assooiated with any single 
geograplJeal locality, and must arrange the machinery for its management so that 
it can adapt itself to varying conditions as they arise, our great object being to see 
that the i^uence of the Institute is exerted and its advantages enjoyed wherever they 
will be most effective in promoting the objects for which it was established. 

All the meetings of this Boaid, with two exceptions, have been hold in Wellington, 
and all the members of the Board nominated by the Government since the reoonstituticTi 
of the Board in 1903 have been residents in Wellington. There is no justification fc r 
oither of these courses unless they have been desirable in the best interests of the Institute. 
Our Institute is oompooed of the members of the district Institutes incorporated with it, 
and these arc scattered over the whole of New Zealand ; and where the members are, 
there should the Institute be. To keep in touch with our members, to help them in 
their work, and to learn what they can teach us, we should endeavour to meet in rotation 
in the different centres where the district Institutes have their headquarters. These 
Institutes differ in character, constitution, and methods of work; and it is not desirable 
that they should be o^rwise, or that we should endeavour to impose any uniformity 
upon them'-^aoh will do its work best by adapting itself to the particular needs of its 
special environment. But it is essential that this Board, which h^ the general control 
of them all, should be thoroughly acquainted with the special characters of the Institutes, 
and that the members of one Institute should have some opportunity of meeting those 
of other Institutes, and of receiving tlis stimulation and encouragement that arises 
therefrom. T^re may be practical difficultieB in the way, but I am endeavouring to 
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put before you the ideal that we »hould aim at ; and if wo fully realize that, and strive 
to roach it, some* way of overooming the diflRcultios will readily be found. If we are 
to become acquainted with the Institute as a whole, we must endeavour to meet 

S triodically at least in the four chief cities — ^Aucklandi Wellington, Christchurch, and 
unedin. A suggestion was made some' years ago that we might meet at thc' same 
place and about the same time as the Senate of the New Zealand University. On the 
Senate are usually some who are also members of this Board ; at present there arc; three, 
ftnd there might be more if it were possible to attend the meetings of both bodies without 
inconvenience. Those members, being present at the Senate meeting, could attend the 
Institute meeting without additional travelling or expense, and the opportunities that 
would be afforded f(ir the meeting of the learned momlwrs of two bodies having so many 
objects in common would exert a widening and invigorating influence on both. 

But we must do much more than this if we are to reach our individual members 
effectively. In the Now Zealand Institute Act it is provided that “The Board of 
Governors may from time to time, as it sees fit, make arrangements for the holding of 
general meetings of members of the Institute, at times and places to be arranged, for 
the reading of scientific papers, the delivery of lectures, and for the general nremotion 
of science in New Zealand by any means that may appear desirable.’* That clause was, 

I believe, inserted on tht' suggestion of the late Captain Hutton, who hoped that the 
Institute would one day be able to hold meetings something like those of the British 
and Australasian Associations for the Advancement of Science. We havc^ made no 
effort to hold such general meetings, and I am afraid we are in danger of looking upon 
the annual meeting of the Board of Governors as being held almost entirely h r thf^ 
pu^po^e of making arrangements for the publication of thf' Transactions, the presentation 
of an annual report and balance-sheet, the payment of accounts, and of other routin<» 
business ; and thi' result is that thc^ existence tif the* Now Zealand Institute is unkntwn 
to the great majtjrity of thti people of New Zealand. Extension of our work would 
be beneficial to the community generally and to ourselves, for we are doing valuable 
and useful work, and if we can only make this evident to the electors we shall have 
no diftu'ulty in procuriTig funds for further extension of tin.' work. If the Board of 
Governors wore to hold its annual meetings at various centres in rotation, we cfjuld 
easily arrange for general meetings of the members at the same time, to which the public 
could be freely invited. The det^iils of the necessary arrangements could be left to the 
district Institute at the place where the meetings were held, and tlu* stimulus of the 
work of preparation and of the healthy competition between the different Institutes in 
the effort to hold the most successful meetings possible would, I feel sure, speedily cause 
greatly increased growth of tine whole Institute. At present there are m^ny perse ns 
in the general community genuinely intercstc'd in scientific^ matters who are ignorant 
of the work of the institute*, and who receive no assistance fmm it. 

We can now return to the consideration of our library. The present position is 
that, although we have a library of considerable size and value, it is store d in such a way 
that it is practically inaccessible and of no usi* to the members. We have often been 
told that research in New Zealand is greatly hindered by the wont of properly equipped 
libraries. There is, of course, considerable truth in tlfis statement; but, on the other 
liand, it is equally true that we do not make anything like the use we should of the 
Intoks that arc in New Zealand, and this is especially true in the case of the Institute 
library. 

Our library consists mainly of the scientific journals and periodicals that have been 
received during the last forfy>fi^ years in exchange for our Transactions. If these; 
were available for use, we Would have a library of fair completeness and of extreme 
value, especially to the workers in zoology, botany, or ^ology, the sciences in which 
research is most urgently needed and is most easily carried out. 

Now, as you know, these books are not available. Some of them are in the library- 
room of the Museum ; others are stored away somewhere else in the Museum, either on 
shelves or in oases ; but it is impossible to toll what books are in the library, or in many 
instances to ^d any particular volume that is required. What have we done to tr}' 
to improve matters T For the last twelve years we have appointed Library Com- 
mittees and Librarians, and we have reoeived reports, but we nave not succeeded in 
making any real imppvement, and the condition of affairs appears to be ^wjng worse 
instead of better. What can be done 7 The first thing that is necessary is to overhaul 
the library, and find out what books we have. One member of this Board now resident 
in Wellington, Dr. Cockayne, has offered to devote part of his valuable time to assisting 
in this work. At first sight, and judging ^m our want of success in the past, it woiUd 
appear to be a hopeless task, but 1 have little doubt that if he were assisted by two or 
thi^ others as enthnsiastio as himself, and were allowed the use of a few clerks or typists, 
tlM great part of what is necessary could be accomplished in a fortnight, and at a cost 
small in itself and trivial in comparison with the value of the work done. 
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What are wo going to do with thorn when w© have found out what bookH we 

r fleas ? We have no room to store them in the Museum in the way they flhould 
Htored — accessible for use — and we are not likely tf) have a building in Wellington 
suitable for the purpose placed at our disposal for a long time to c<ime. Moreover, as 
1 have tried to show you, it ifl neither necessary nor desirable that we should continue to 
try to store them all in any one place. The books bfdong to the members of the Insti- 
tute, and are required by the working memberfl scattered all over New Zealand ; and 
where these members are, there should the books be. Let us decentralize our library : 
send the geological journals and books, for example^ to Dunedin, or to any other place 
wherc^ they are likely to be most used ; the botanical to Auckland ; and so on. In the 
four large centros it would probably be easy to find some library belonging either to 
tlic district Institute or to some other instit\ition in which the books could be stored, 
and to get the librarian or some other person interested in the particular subject to take 
charge of them* In this way wo could at once get rid of the difficulties about the 
library building and the want of funds to employ a librarian with sufficient time 
to attend to the duties of the position. But how are we going to manage even if w© 
separate our library this way 7 You will perhaps say that we must, first of all, have 
a complete catalogue, so that any member may know what work is in the library, and 
where it is to be found. But this is quite unnecessary, if by a catalogue you mean an 
ordinary printed catalogue giving a list of the whole of the books. Such a catalogue 
may be desirable in a circulating library, the subscribers of which do not know what 
book they wish to consult, and use the catalogue to find some book suitable to their 
taste. But for a research library such a catalogue is unnecessary, and is only a useless 
“ survival.” 1 well remember years ago going into the library of the University of 
Edinburgh and being shown the catalogue which was being prepared. It then con- 
sisted of about thirty large manuscript volumes ; it was far from completion, and it 
had been found impossible to g<j to thci expense of getting it printed. It would be quit© 
unnecessary for the person engaged in special research if it could be printed, because 
during the progress of his research he always finds out the particular works that he wishes 
to consult, and all h(’ wants is some method of ascertaining if they arc in th(‘ library 
or not. Tf 1 want to find out whether a particular work on CruAtacm is to bc^ found 
in the library, it is only a hindrance to offer me a large printed volume containing 
a complete list, of works on all subjects, and to waste my time in making me turn over 
many pages containing lists of works on geology, botany, and other subjiu ts. until I 
come to the special page devoted t/O the Orustacea. 

If you agree with this you will probably say that what we want is a card catalogue, 
and that if tmr library is decentralized there should be a complete card catalogue of the 
whole of it in each of the four large cities. But even this, though it might l>e useful 
in some cases, is by no means necessary. The person wh<» is in charge; of any portion 
of the library must, of course, be able to find out what books he has under his care, and 
to got th(im when wanted, and for this he may make a card catalogue or adopt any other 
suitable method ho pleases. But all that is necessary for the worker is that he should 
know whore the section of the library dealing with the subject in which ho is working 
is kept, so that when he finds ho wants a particular volume or paper he can send a 
post-card asking if the volume is there and, if so, if he could have it, and receive an 
answer or the volume by return of post. 

It might be thought that all this will require elaborate organization, and will lead 
to a large amount of clerical work j but if you consider the small number of men in 
New Zesdand who are engaged in research in each particular science or branch of science, 
and if you remember that the library may be subdivided to any extent that may be 
found desirable, you will see that the work required will also be so divided that it could 
be accomplished without difficulty, and without ^preoiably increasing the labours of 
the persons in charge of the different sections. For instance, if you send the l^oks 
dealing with geology to the place where the greatest amount of geological work is being 
done, they wUi be accessible without trouble to the workers there, and probably there 
will not be more than a score of applications by workers from other districts in t^ 
whole of the year ; and it would not be a difficult or arduous task to reply to a score 
of post-cards in the course of twelve months. As a matter of fact, this method is 
already in operation to a limited extent, and in a few oases books have been* sent from 
the local Institute libraries to workers in other districts on the few occasions on which 
they have been asked for. 

It will be objected that if we scatter our library in this way we run the danger 
of losing many of the volumes. Naturally, we should stamp the books and take the 
usual elementary precautions to ensure the safety of the volumes, and a list of the 
works at each particular place would be made and a record kept of t^ books sent on 
to individual workers. It is, however, possible that, notwithstanding such checks, a 
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few book8, from time to time, might be loHt in transit, or by the failure of those to 
whom they had been sent to return them ; but with ordinary checks these losses 
could \ h } kept to a minimum, and it is far better to use your library even if a book is 
occasionally lost than not to use it at all. It is not good policy to preserve your books 
by destroying their use. For all practical purposes the great part of the Institute 
library has haen lost for many years. 

1 am afraid 1 have kept you too long, and that, instead of giving you a piesidential 
address dealing in general terms with the work of the Institute*, I have brought before 
you debatable matters and detailed methods which would be better discussed by the 
executive conunittoe. But in doing so 1 have been trying to carry out the principle 
of adaptation to the environment. A presidential address delivered to a large gathering 
of general members of a society who are not directly concerned in its working can 
appropriately deal in a wide and general manner with the objects or aspirations of the 
society, while the details of its management are left to an executive committee, and 
are therefore not dealt with in the address. But this Board is the executive committee 
of the Institute, and 1 have, therefore, endeavoured to place before you some definite 
suggestions for the more efficient carrying out of our duties, and, as my term of office 
as President will naturally end at the conclusion of this meeting, 1 have been anxious 
to take this opportunity of doing s(j. 

I have to thank you for the patience with which you have listened to me, and for 
your assistance and courtesy during my term «f <)fficc as President. 1 have been con- 
nected with the Institute for a tong period, and many of my most pleasurable experiences 
have boon associated with its work. In resuming my position as an ordinary member 
I shall do so with the full intention of performing to the best of my ability thi* duties 
appropriate thereto — that is, 1 shall endeavour to continue to be an active and, 1 hope, 
a vigorous and efficient cell in the organism that Wf* call tlu^ New Zealand Institute. 
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AUCKLAND INSTITUTE. 


. Fibst Mbbtino : 8th June, 1914. 

Professor H. W. Segar, Vice-President, in the chair. 

New Members . — ^Miss Adlington, J. Barr, J. A. Bartrum, Dr. Marsaok^ 
Miss K. Edgerley, Professor J. C. Johnson, T. L. Lancaster, Dr. K. McKensie, 
Professor G. Owen, S. H. Pryor, Dr. Carrick Robertson, S. C. Rountree, 
J. L. Strevens, Professor P. P. Worley. 

Lecture . — “The Art of Road-making: Past, Present, and Future, “ by 
Mr. F. B. Powell, C.E. 

The leotmer traced the development of road-making from the time of the Romann 
up to the advent of the motor vehii^, when the older methods failed and road-builders 
were forced to use new typos of constmotion and to experiment with new materials. 
He then endeavoured to show the probable trend of roi^-oonstruotion in the future, 
aooompanying his remarks with numerous diagnuns and lantern-slides. 


Beoond Meeting : 6th July, 1914. 

Professor H. W. Segar, Vice-President, in the chair. 

Lecture . — “ Petroleum and its Occurrence in New 2^aland,“ by Mr. 
J. L. Strevens, late chief chemist to the Taranaki oil-field. 

This was an attempt to explain the principles ofj oil-finding and its exploitation 
as followed in other countries, and to show how far such principles are applicable to. 
New Zealand. The lecture was fully illustrated with limelight views. 


Third Meeting : 17th August, 1914. 

Professor H. W. Segar, Vice-President, in the chair. 

New Member . — J. G. H. Mackay. 

Lecture . — “ The European Crisis : its Historical Aspects,” by Mr. J. P, 
Grossmann, M.A., Lecturer on Economics and History at the Auckland 
University College. 

Fourth Meeting : Slst August, 1914. 

(British Association Lecture.) 

C. J. Parr, C.M.G., President, in the chair. 

Lecture . — “ Heredity and Eugenics,” by Dr. C. B. Davenport. 


, Fifth Meeting ; 8rd September, 1914. 

(Britiah Association Leotusa.) 

Professor H. W. Segar, Vice-President, in the chair. 

Lecture . — “ Heredity* and Responsibility,” by Professor E. G. Conklin, 
Princetown University, 
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Sixth Meeting : 8ih September, 1914. 

(British Assooiation Leotaie.) 

Professor H. W. Segar, Vice-President, in the chair. 

LeeUire . — English Universities and Public Schools,” by Dr. H.. B. Grays 


Seventh Meeting : 9th September, 1914. 

Professor H. W. Segar, Vice-President, in the chair. 

New Members. — S. B. Bowyer, W. Todd Smith, Dr. A. G. Talbot. 

Lecture . — ” Some of the Properties of an Electric Current,” by Mr. 
A. Wyllie, Electrical Engineer to the City of Auckland. 

The lootuie dealt chiefly with the fundamental phenomena of electro-magnetic 
induction, and was illustrated by copious experiments. 


Eighth Meeting : lOth September, 1914. 

(British Association Lecture.) 

Professor H. W. Segar, Vice-President, in the chair. 

Lecture . — ” Explosions,” by Professor H. P. Dixon, F.R.S., Professor 
of Chemistry at the University of Manchester. 


Ninth ' Meeting : 22nd September, 1914. 

(British Association Lecture.) 

Professor H. W. Segar, Vice-President, in the chair. 

Lecture . — ** Anaesthetics in Militaiy^ Surgery,” by Professor A. Wallet, 
F.R.S., London University. 


Tenth Meeting : 16th December, 1914. 

C. J. Parr, C.M.G., President, in the chair. 

New Members. — J. M. Blair, E. Wake, G. W. Wilton. 

Papers. — 1. The Prothallia of Three New Zealand Lycopods,” by Miss 
K. V. Edgerley, M.A. 

2. Desomtions of New Species of Flowering-plants,” by T. F. Cheese- 
man, F.L.S., ]^Z.S. 

3. “ Notes on AdphyUa, with Descriptions of New Species,” by T. F. 
Cheeseman, F.L.S., Fi.8. 

4. The Fems of Mangonui County,” by H, Carse ; communicated by 
T. F. Cheeseman. 
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6. “ Descriptions of New Native Phanerogams,” by D. Petrie. 

6. ** Some Additions to the Flora of the Subantarctic Islands of New 
Zealand,” by D. Petrie. 

7. “ Records of Borings at Horotiu,” by J. R. Hetherington ; com- 
municated by D. Petrie. 

8. “ The Mollusoa of the Kermadec Islands,” by W. R. B. Oliver. 

9. “ A Comparison of the Land Molluscan Faunas of the Kermadec 
Group and Norfolk Island,” by T. Iredale ; communicated by W. R. B. 
Oliver. 

10. “A (!Jomraentary on Suter’s * Manual of the New Zealand MoUusvai* ” 
by T. Iredale ; communicated by W. R. B. Oliver. 

11. “ New Genera and Species of Coleojatera'' by Major T. Broun, 


Annual Meeting : 227d February, 1915, 

C. J. Parr, Esq., C.M.G., Mayor of Auckland, President, in the chair. 

Annual Report . — The annual report and audited financial statement 
was re.ad to the meeting, and ordered to be printed and distribut^ed among 
the members. 

Abstbact. 

Members . — ^The number of members elected during the year hae been twenty-two. 
The number of names withdrawn from the roll has been thirty-six-— four from death, 
twenty-six from resignation, and six from non-payment of subscription for mure than 
two oonsecutiye years. There has thus been a net loss of fourteen, the number on the 
roll having been reduced from 370 to 356. 

Among the members removed by death the Council regret to mention the names 
of Archdeacon Walsh, who has been a frequent contributor to the Transactions during 
the twenty-seven years he has been associated with the society, and who has made 
many important donations to the collection of BCaori antiquities in the Museum ; of 
Mr. W. B. Bloomfield, who was lost in the disastrous wreck of the Empress of Ireland ** ; 
of Mr. W. S. Cochrane, and Mr. E. Bond. 

Finance . — ^The total revenue of the Working Account, excluding the balance in 
hand at the commencement of the year, has been £1,630 17s. 7d. Last year the amount 
was £1,862 Os. 2d. ; but, as pointed out at the time, that sum included the exceptional 
item of a Government subsidy for £250, in addition to arrears of interest and rents pro- 
perly belonging to the previous year. Taking these items into consideration, it will 
be found that the revenue for the year is not far below that for 1918-14. The amount 
received under the head of members’ subscriptions has fallen from £354 18 b. to £322 7 b. ; 
and there is an apparent reduction of £37 128. 6d. in the receipts from the Costley 
Bequest, and of £16 10s. 8d. in the returns from the Museum Endowment, but both are 
mahily caused by the payment of arrears in the previous year. On the other hand, 
a new item of revenue appears in the returns from the Campl^ll Bequest. The expendi- 
ture has been unusually large, amounting to £1,602 198., as against £1,590 10s. 2d. 
for the previous year. The increase is due to t]^ numerous purchases made for the 
Museum, and to the cost of the show-cases required for their exhibition. The balance 
ir hand amounts to the satisfactory sum of £218 Os. 7d. 

The position of the invested fimds of the society must bo regarded as satisfactory. 
The legacy of £1,000 bequeathed by the late Sir John Campbell, paid over by the 
Campbell Trustees during the previous year, has been suitably invested, and is now 
yielding its full revenue of 6 per cent. A further sum of £555 bne been derived from the 
sale by the Government of certain Museum endowments, and has also been invested. 
From these two sources the capital funds of the Institute have been raised to the sum 
of £18,181, thus securing an increased revenue in the future of nearly £100 per annum. 

Visit nf ike British Associaticn . — ^In last year’s report it was stated that arrange- 
ments had been made by the New Zealand Government to invite a number of the leading 
members of the British Association to visit New Zealand after the close of the Australian 
meeting, with the object of holding a short supplementary meeting in New Zealand ; 
but the unforeseen outbreak of war, and the military preparations that at once became 
necessary, compelled the Government to cancel the greater part of these arrangements. 



AncMand Imtihite. 


635 


and* in particular, to abandon the idea of an official meeting of the Association in the 
Dominion. After the break-up of tlu) Australian meeting, however, a considerable 
number of members of the AsHociation were able to visit New Zealand, and no small 
number of lectures or addresses were delivered in the various centres. Six of these were 
given in Auckland under the auspic^es of the institute, and were fully appreciated by 
the citizens, securing in each ease a large and representative audience. 

Meetings. — including the British Association lectures just alluded to, eleven 
meetings have been held during the year, at which twenty-one lectures and papers were 
given by memljers and others. 

Mufteum . — ^Thc attendance of visitors has go»id, although not quite equal 

to the standard of the two previous years. 

Much progniSB has been made in tlu‘ Museum during the year. The additions 
rc(;cived by purchase or donation have been numertuis and impf)rtant, whih' a large amount 
of material ^s been derived from collecting- trips made to various portions of the coast. 
Perhaps the most attractive addition to the zoological department is a special group 
illustrating thii life-history of the spotted shag (Phalacrocorax punctatus). It contains 
numerous specimens of adult males and females in full breeding plumage, together with 
young birds in various stages of growth, nests, and eggs, and is an exact rexiresentation 
of a portion of Shag Rock, in the Firth of the Thames, which is a great breeding colony 
of the species. 

Two other conspicuous additions consist of a fiiK' specimen of the make shark 
{Lamna glauca), and an equally good example of the singular thresher shark {A lopeciae 
vulpea), in which the length of the tail greatly exceeds that of the body. 

Another important addition is an exhibit prepared by the Auckland Harbour Board 
for the recent Exhibition, showing the damage caused to wooden wharves by the Teredo, 
Limnoria, and other genera of marine borers. This was very kindly presented to the 
Museum by the Barbour Board. 

Be veral im})ortant donations have been made to the geological department, including 
a large series of auriferous-lode specimens and minerals presented by the Talisman 
Gold-mining Company, and an extensive set of named New Zealand fossils presented 
by the Geological Survey. 

The Maori collection has been largely increased during the year. The most important 
accession is a scries of 3.30 greenstone, bone, and ordinary atone articles collected by 
Mr. F. R. Smith, with the assistance of Mr. C. Arnold and others, at Murdering Beach 
and other localities near Dunedin, in the years between 1874 and 1878. After the 
death of Mr. Smith the collection passed into the hands of his widow, from whom it has 
now been purchased. The other additions include a si^rbly carved whahapapa, or 
genealogical tree, originally obtained many years ago by Captain Preece in the Urewera 
country during the Maori War, and an unusual^ large and boldly carved hei-tiki, 
formerly in the possession of the well-known chief Honga Hika. Important donations 
have been received from Mr. John Kenderdiue, Mr. G. Graham, and Captain Bollons, 
of the B.B. “ Hinemoa.” 

Library, — ^The annual balance -sheet ahows that an expenditure of £197 2b. 8d. has 
been incurred in the library during the year, £105 of which has been derived from the 
Maokeohnie Library Bequest and the remainder from the ordinary revenue of the 
society. A consignment of about sixty volumes ordered from London was received last 
June, catalogued, and placed in the library. 

Election of Officers for 1915, — President — Hon. E. Mitchelson ; Vice^ 
Presidents — C. J. Parr, C.M.G., ProfeBSor H. W. Segar ; Council — ProfeaBor 

C. W. Egerton, J. Kenderdine, E. V. Miller, Professor 6. Owen, T. Peacock, 

D. Petrie, J. A. Pond, Professor A. P. W. Thomas, J. H. Upton, Professor 
F. P. Worley, H. E. Vaile ; Trustees — T. Peacock, J. Reid, J. H. Upton; 
Auditor — S. Gray. 
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WELLINGTON PHILOSOPHICAL SOCIETY. 


First Meeting : 22nd April, 1914, 

Dr. C. Monro Hector, President, in the chair, and about forty members 

present. 

New Members,— Mr. E. G. Jones, B.A., and Mr. J. McDonald. 

Exhibits, — Dr. Thomson exhibited and described a number of interesting 
specimens of Native work received from New Guinea. 

Dr. Newman diHcussed the c^xhibitH, and oontrasted them with Maori work. 

Dr. Thomson drew attention to the publication of an important work on 
» New Zealand Palaeontology, the first of a new series on the subject. 

Presidential Address, — ^Dr. Hector delivered his presidential address, 
on the history and functions of the New Zealand Institute, and notes on 
the Cawthron Observatory scheme, illustrated by lantern-sUdes. 

A hearty vote of thank» was carried tc» Dr. Hector for hi« interesting addrosK. 


Second Meeting : 27ih May, 1914. 

Dr. C. Monro Hector, President, in the chair, and about forty members 

present. 

New Members, — ^Dr. H. E. Gibbs, Mr. L. G. James, Mr. H. M. Miller, 
Mr. J. E, L. CuU, Mr. W. H. Gavin, Mr. J. W. Jack, Mr. E. H. Wilmot, 
Mr. T. Humphries, Mr. D. C. Bates, Dr. T. D. M. Stout, and Rev. I. von 
Gottfried. 

Exhibits, — ^Dr. Thomson exhibit^ and described a kiwi mat with a 
white border, and two preserved Maori heads. 

Mr. Harold Hamilton, by the invitation of the President, exhibited 
and described a peculiarly marked. specimen of stone from the Macquarie 
Islands. 

Wifeless Time Service . — Professor Laby moved, That in the opinion of 
this society it is desirable — (1) That the Government should institute a 
wireless time service, such as is now maintained by international arrange- 
ment in Europe and America ; (2) that licenses shoidd be issued to amateur 
wireless operators on similar conditions to those upon which the English 
Government issues such licenses; and (3) that the above resolution be 
communicated to the Government by the President. 

The lesoluticm was seconded by Mr. A. C. Gifford, President of the Astronomical 
Section, and carried unanimously. 

Address , — Professor Laby delivered an interesting address on Recent 
Advances in Physics.’* 

Mr. Morgan, Professor Kirk, Mr. Gifford, Dr. Thomson, and the President took 
part in the discussion. 
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Paper , — Professor Laby communicated a paper by Mr. Stewart and 
Mr. Dali on “ Earth-movements due to the Earthquake on the 8th Feb- 
ruary.** 

Dr. Thomson, Mr. Morgan, Mr. Adamn. Mr. Humphrien, Mr. Bpencer, and the 
President discussed the paper. 

Mr. Adams announced that a new bright comet had been discovered by 
Zlatinsky. 

He gave particulars of its orbit, and a search epheiacris supplied by Umj Contrah 
stelle, and forwarded from the Melbourne Obs<»r\"atfiry. 

Mr. Oiffc»rd described the path of the fjomet. 


SPEC3IAL Meeting: 4ih June, 1914. 

Dr. C. Monro Hector, President, in the chair, and an attendance of about 200. 

Professor W. M. Davis, of Hai*vard Univci sity, and an honorary member 
of the New Zealand Institute, delivered a very interesting and instructive 
address on the “ Origin of the (^.oral Reefs of Fiji.** 

Professor Davis was listened to with the clow'sl attention, and on the; conclusion 
of his lecture a hearty vote of thanks was aceordc^d him. 


Thibd Meeting : 24ih June, 1914. 

Dr. C. Monro Hector, President, in the chair, and about sixty members 

and friends present. 

New Members.— Dr. L. Cockayne, F.R.8. ; Miss G. F. Gisbon, M.A. ; 
Mr. H. F. Von Haast, M.A., LL.B. ; and Miss Grace Crawford, 

Lecture . — Miss B. Pullen-Burry, F.R.A.Inst., F.R.G.8., delivered a lecture 
on New Britain (German New Guinea), illustrated by a number of lantern- 
slides* 


Fourth Meeting : 22nd July, 1914. 

Dr. C. Monro Hector, President, in the chair, and about forty members 

and friends present. 

New Members. — Mr. W. Gibson, B.E. ; Mr. M. Ongley, M.A. ; Mr. F. K. 
Broadgate, B.Sc. 

Papers. — 1. ^Generalisation of certain Elementary Propositions of 
Geometry,** by Professor D. K. Picken. 

2. “ Notes on Personal Equation.” 

8, “ liongitude of New Zealand,*’ by Mr. C. E. Adams. 
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Exhibits . — Exhibits by Mr. J. McDonald, Acting Director of the Museum, 
of Japanese articles presented to the Museum ; of photographs of moa, 
Cygmis, and Notornis bones found recently in a cave near Pahiatua, and of 
a skull of Notornis. 


Fifth Meeting : 23rd September, 1914. 

Dr. V. Monro Hector, President, in the chair, and about 160 members 

and friends present. 

Lecture . — Professor Ernest W. Brown, M.A., Sc.D., F.R.S., F.R.A.S., 
Professor of Mathematics in the Yale University, New Haven, C.onn., 
U.8.A., delivered a lecture on “ The Moon,’* in which he gave an interest- 
ing account of his recent work on the motion of the moon, and showed 
a number of lantern-slides illustrating the result of his work. 


Special Meeting : 24th September, 1914. 

Dr. C. Monro Hector, President, in the chair, and about sixty members 

and friends present. 

Lecture . — Professor Ernest W. Brown delivered a lecture on “ The 
Asteroids.” 

The lecture was illustrated by lantern -slides, and the most recent researches on 
the motions of the asteroids were presented, and explanations given of periodic orbits. 


Annual General Meeting : 28th October, 1914. 

Dr. C. Monro Hector, President, in the chair, and eighteen members 

present. 

New MenAers. — Mr. C. J. Freeman, Mr. W. Earnshaw, and Mr. H. 
Hamilton. 

Annual Report cmd Balance-sheet , — The Secretary read the annual 
report and balancendieet. 

Professor Kirk, commenting on the reply received by the Society from the Post- 
master-Qeneral as to wireless amateurs, stat^ that the society heard this reply with 
regret, and that the reply showed inability to grasp the position ; and on his motion it 
was agreed that the incoming Ckmnoil should raise the question again when conditions 
were normal. 

The reports of the Astronomical, Technological, and Geological Sections 
were read and adopted. 

The President congratulated all sections on the valuable work done. 

Election of OJfioers for 1915, — President — Mr. Thomas King : Vice-Presi- 
dents — Dr. C. Monro Hector, Professor Kirk: Council — ^Mr. A. C. GifEord 
(Chairman, Astronomical Section), Mr. R. W. Holmes (Chairman, Techno* 
lomcal Section), Mr. J. Allan Thomson (Chairman, Geological Section), ex 
omcio; Mr. P. G. Morgan, Mr. 6. Hogben, Dr. Cockade, Mr. B. C. Aston, 
Mr. E. Parry, Professor Easterfield, Mr. S. H. Jenimson: Secretary and 
Treasurer—Vx. C. Adams : Auditor — ^Mr. E. R. Dymock. 
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Papers, — 1. ‘‘ Notes on Notopamx arhoreum” by Miss E. M. Pigott ; com- 
municated by Professor Kirk. 

MisB Figott was congratulated on her paper by the President and by Dr. L. Cockayne. 

Profefisor Kirk gave a general review of the paper. 

2. “ Bracbipod Genera : The Position of Shells with Magaselliform 
Loops, and of Shells with Bouchardiform Beak Characters.*’ 

3. “ Additions to the Knowledge of Recent Brachiopoda of Now Zea- 
land.” 

4. “ A Geological Map of the Waipawa District,” by Dr. Thomson. 

6. “ The Longitude, Latitude, and Height of the Hector Observatory,** 
by Mr. C. E. Adams. 

6. “ Plant-habitats Hitherto Unrecorded,” by Mr. B. C. Aston. 

7. “ Notes on the Taupo District,” by the Rev. H. J. Fletcher. 

8. “ On Aaddioclava parasitica'' by Professor Kirk. 
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PHILOSOPHICAL INSTITUTE OP CANTERBURY. 


First Meeting : Gtii May, 1914. 

Present : Dr. Evans, President, in the chair, and about fifty members and 

friends. 

Ex-Presidmitial Address . — “ Animal-life in Underground Waters, by Dr. 
Charles Chilton. 


Special Msehno : 25th May, 1914. 

Present : Dr. Evans, President, in the chair, and about 100 members. 

Address . — “ The Origin of the Coral Reefs of Fiji,” by Dr. W. M. Davis, 
of Harvard University. 


Second Meeting : 3rd Jane, 1914. 

Present: Dr. Evans, President, in the chair, and about twenty-five 

members. 

New Menibefs . — ^Professor R. J. Scott, Messrs. C. B. Morris, H. Lang, 
and S. L. Blackbume. 

Address.— Maps,” by Mr. W. F. Robinson. 


Third Meeting : 1st July, 1914. 

Present : Dr. Evans, President, in the chair, and about fifty members. 
New Member. — Mrs. H. T. Ferrar. 

Papers. — 1. “ Some New Cooeiiae,*' by Mr. Guy Brittin. 

2. '' The Intermontane Basins of Canterbury,” by Mr. R. Speight. 

3. ” The Influence of Pressure on the Solubility of Ikicalcic Phosphate 
in Garbonic-aoid Solutions,” by Mr. P. S. Nelson. 

Exhibits. — ^Dr. F. W. Hilgendorf exhibited a specimen of curious growth 
in wood. 

Mr. L. Birks reviewed the recent progress at Lake Coleridge, illustrating 
this with lantern-slides and exhibits. 


Fourth Meeting : 6th August, 1914. 

Present : Dr. Evans, President, in the chair, and about sixty members. 
Address . — Problem Plays of Ancient Athens,” by Professor H. Stewart. 
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Special Meeting : 9th September, 1914. 

Present : Dr. Evans, President, in the chan, and about 260 members and 

friends. 

Address . — “ Heredity and Eugenics,” by Professor Davenport. 


Special Meeting : 10th September, 1914. 

Present ; Mr. A. D. Dobson, in the chair, and about 200 members aid 

friends 

Address . — “ Agricultural Education,” by Prof(‘8sor^(’reelman. 


Special Meeting : 11th September, 1914. 

Present : Dr. Charles Chilton, Vice-President, in the chair, and about 200 

members and friends. 

Address . — ” Irrigation and Agricultural Practice in Kgy]>t,” by Mr. 
H. T. Ferrar. 


Special Meeting: 23rd September, 1914. 

Present : Dr. Evans, President, in the chair, and about 400 members and 

friends. 

Address . — “ Explosions,” by Professor Dixon. 


Special Meeting : 15th October, 1914. 

Present : Dr. Evans, President, in the chair, and about 400 members and 

friends. 

Address . — “ The Evolution of Elements,” by Sir Ernest Rutherford. 


Fifth Meeting : 44h November, 1914. 

Present ; Dr. Evans, President, in the chair, and about thirty members. 

Papers. — 1. Revised List of the Norfolk Island Flora,” by Mr. R. M. 

Laing. 

2. Recent Changes in the Position of the Terminal Face of the Franz 
Josef Olaoier,” by Mr. R. Speight. 

3. ” A Fresh-water Crab, and its Distribution in Australia and New 
Zealand,” by Dr. Charles Chilton. 

4. ” On Orthogonal Circles,” by Mr. E. G. Hogg. 

6. ” N^ew Zealand Bird-song,” by Mr. Johannes C. Andersen. 

6. ” On Tuis singing in Harmony,” T)y Mr. C. H. Tripp. 
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Special Meeting ; 4di November, 1914, 

Present : Dr. Charles (Jhilton, Vice-President, in the chair, and about thirty 

members. 

Address , — “ The Wild Flowers of New Zealand,** by 'Mr. 3, Crosby 
Smith. 


Special Meeting : 25th Novenber, 1914. 

Present : Dr. Evans, President, in the chair, and a large number of members 

and friends. 

Address ,' — “ The Electrical and Mechanical Characteristics of the Lake 
Coleridge Transmission-wire,** by Mr. E. Parry. 


Annual Meeting : 2nd December, 1914, 

Present : Dr. Evans, President, in the chair, and about twenty-five members. 
New Members. — C. E. Christensen and W. G. Morrison. 

Annual Report, — The annual report and balance-sheet were adopted. 

Abstbaot. 

Thie Counoil, in endorsing the suggestion, made by the Wellington Philosophical 
Society, that a memorial to the late Mr. A. Hamilton, Director of the Dominion Museum, 
should be erected, made a grant of £5 Ss. to the fund. 

Consideration has been given to a proposal to send a party to the Chatham Islands 
to investigate the natural science of the islands, and ultimately to publish the results 
of the investigations, but owing to the war the matter has been held in abeyance for 
the present. 

The Council has taken action to support the endeavours of the Manawatu Philo- 
Hophioai Society to extend the boundaries of the Tongariro National Park to at least 
those suggested by Dr. L. Cockayne in his report ta tl^ Government on the subject. 

The Council actively supported the appeal of Sir Douglas Mawson to the Now 2^1and 
Government for the sum of i/KM) to enable him to publish the physical results of the 
expedition* 

MuHngs of the Institute, — In addition to the meetings held in connection with the 
\ isit of the British Association members, nine meetings of the Institute have been held 
(luring the year, at which the following addresses were delivered : “ Animal-life in 
Underground Waters,*' ex-presidential address by Dr. Charles Chilton ; "The Origin of 
tlje Coral Reefs of Kji,** W Professor W. M. Davis, Harvard University ; ‘‘ l^kps," 
by Mr. W. F. Robinson ; “ Problem Plays of Ancient Athens," by Professor H. Stewart ; 
“ Wild Flowers of New Zealand," by Mr. J. Crosby Smith ; “ The Electrical and 
Mechanical Characteristics of the Lake Coleridgo Transmission-wire," by Mr. E. Parry. 

In addition to these, twenty -six papers Imve been read, which may be classified 
tiH follow: Botany, 6; chemistry, 3; geology, 3; mathematics, 1; zoology, 12; 
miscellaneous, 2. 

Visit of Members of the British Association, — In consequence of the war, the pro- 
posed Christchuroh meeting of the New Zealand Science Congress, which were being 
• •rganised by a iir^oial local committee, wore abandoned by the central comirittee, and 
the Council of tm Institute undertook the entertainment of visiting members, and the 
arrangement of various public meetings, at which a number of the British and American 
visitors gave addresses as follow : " Heredity and Eugenios," by Dr. C. Davenport ; 
" Agricultural Education," Iw Professor C. G. Creelman ; " Inigation and Agricultural 
I'ractice in Egypt,” by Mr. H. T. Ferrar ; “ Explosions," by ftofessor H. B. Dixon ; 

The Evolution of Elements,** by Sir Ernest Rutherford* 
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The Council entertained a number of the viHitors at dinner, and in co-operation 
with the Mayor accorded a civic reception to Sir Ernest Rutherford. 

Membership. — ^During tlio year seven new members have been elected, and twenty- 
throe have either resigned or have been struck off the roll, so that the number now stands 
at 164. The Council regrets to record tlui biss by death of Mr. F. L. Mouldey, who had 
for a numbfsr of years l)een associated with this Institute. 

Btccarion Bush . — ^I'he Council expresses its appreciation of the action of the Deans 
family in handing over this bush to the public, and the recognition of this Instituh 
in relation to the control of the gift, which is of great historical and scientific interest 
to the community. 

Arthur's Pass Tunnel Investigation.— Thv usual tem})erature observations have 
been continued, and specimens of the rocks were received for examination, thus keeping 
the series complete. 

Library. — During the past year the library has been maintained in an efficient 
condition. A large sum has boon expended on binding, and it is exi)eoted that all urrc»arh 
of binding will Ih» made tip by the close of the current year. 

Many valuable additions have boon made to the library by gift, or purchase. T<» 
Dr. Cockayne, F.R.8., the library is indebted for a number of scientific works, including 
the “ Jounial ** and “ Proceedings and Transactions of the Linnean Society ” (30 volumes 
and parts), “ Bibliothdquo do I’dcolc dos Hautes ttudes ” (16 volqmes), “Amoenitates 
Acadomicac^ ” (10 volumes), and “ Verhandlungon d. K.K. Zool. Dot. Gfjsellschaft in 
Wien,** 1865-73 (19 volumes). 

With a view to providing magazines of a loss tochnii^al character and more general 
interest, the Council have decided to subscribe to “ Knowledge,” ‘‘ Science Progress,*’ 
and Bod-rock.” The back numbers t>f the two latter publications since their inception 
liave been prosonted to the library by Mr. R. Speight and Dr. Chilton respectively. 

Balanee-aheet. — ^The institute commenced the financial year with a credit balance 
in the Bank of Now Zealand of £69 2s. 9d. ; and thc^ receipts for the year amount to 
£160 lls. 4d. ; the expenditure to £207 2s. 8d., of which £112 lls 6d. has In'cm spent 
in connection with the library, principally on periodicals and binding, and a sum of 
£60 has also been placed on fixed deposit with the Permanent Investment and Loan 
Association as an instalment towards liquidating the amount borrowed from the Tunnel 
Account ; the balance in the Bank of New Zealand stands at £22 lls. 6d. 

Papers. — 1. “ New Ceeddaej'' by Mr. G. Brittiii. 

2. “ The Increase in Size of certain Crustacea in High Latitudes,” by 
Dr. Charles Chilton. 

3. “ Some Southern Amphipoda belonging to the Genus Ampelisoa,^* 
by Dr. Charles Chilton. 

4. “ The New Zealand Species of the Amphipodan Genus Elastnoptts,** 
by Dr. Charles Chilton. 

6. “ Some Amphipoda from Lord Howe and Norfolk Islands,” by Dr. 
Charles Chilton. 

6. “ The Fresh-wator Crayfish of New Zealand,” by Mr. G. E. Archey. 

7. “ The Occurrence in New Zealand of Myriapoda of the Genus Senii- 
gerella^ Order Symphyla/* by Mr. G. E. Archey. 

8. “ A Note on the Occurrence of Petroleum in New Zealand,” by Mr. 
K. Speight. 

9. “ The Chemistry of Flesh Foods, Part. II,” by Mr. A. M. Wright. 

10. “ Notes from the Canterbury College Mountain Biological StatioUf 
Cass. — No. 1 : Introduction and Gfeneral Description of Station,” by Dr 
Charles Chilton. 

11. “ The Species and Varieties of Pharmitm,*' by Miss B. D. Cross. 

12. “ Pedunculate Cirripedia of Now Zealand,” by Mr. L. S. Jennings. 

13. “ Preliminary Note on the Protocorm of Lycopodium laterak** by 
Jlev. J. E. Holloway. 
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14. “ An UndeBoribed Species][of CatuiLa from the Chatham Islands,” by 
Dr. L. Cockayne, F.B.S. ; communicated by Dr. Charles Chilton. 

15. “ Note on the Determination of Milk-fat,” byJMr. A. M. Wright. 

16. “ Description of New Zealand LepidojAera*' by Mr. E. Meyrick ; 
communicated % Dr. Chilton. 

17. “ Revision of New Zealand Tineim,'* by Mr. E. Meyrick, F.R.8. ; 
communicated by Dr. Chilton. 

Election of Officers for 1914. — Presidenl — Mr. A. D. Dobson ; Vice- 
Presidents — ^Dr. W. P. Evans and Mr. L. Birks ; Hon. Secretary — Mr. A. M. 
Wright ; Hon. Treasurer — ^Mr. R. Speight ; Hon. Librarian — Mr. E. G. Hogg ; 
Coutioii— Dr. Charles Chilton, Dr. C. Coleridge Farr, Dr. F. W. Hilgendorf, 
Mr. 8. Page, Mr. W. F. Robinson, Mr. G. E. Archey ; Hon. Auditor — Mr. 
G. E. Way, F.P.A.N.Z. 
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OTAGO INSTITUTE. 

First Mekting : 5ih May, 1914. 

Dr. J. Malcolm, Vice-President, in the chrtir. 

Neir Member . — Mr. C. E. Clarke. 

Address.- “ The Geology of Tahiti,” by Dr. P. Marshall, F.G.S. 

Special Public Meeting : 2(hh May, 1914. 

Mr. G. M. Thomson, M.P., in the chair. 

Professor W. M. Davis, of Harvard University, delivered an address, 
illustrated with fine diagrams, on “ The Origin of the (.^oral Beefs* of Fiji.” 

Special Public Meeting : 23rd May, 1914. 

Mr. G. M. Thomson, M.P., in the chair. 

An address on “ The Fisheries of Canada and New Zealand : a Contrast ” 
was given by Professor E. E. Prince, Commissioner of Fisheries, Canada. 


Second Meeting : 2nd June, 1914. 

Mr. R. Gilkison, Vice-President, in the chair. 

New Members. — Messrs. L. D. Coombs, A.R.I.B.A.; W. J. Kerr; J. L. 
Salmond ; S. Solomon, K.C. ; and Professor R. Jack, D.Bc. 

Address . — “ The Agricultural Development of the West Indies,” by 
Mr. D. Tannock. 

The paper dealt with the work that the Imperial Department of Agrioultnral 
Development is doing in the islandH means of its botanic station, its agricultural 
Hchool, its travelling inspectors, and its experimental plots in the country districts. 
The second part of the paper was concerned more particularly with the island of 
Dominica and its industries. 


Third Meeting : 7th July, 1914. 

Dr. J. Malcolm, Vice-President, fh the chair. 

Exhibits . — Fine metal castings of biological and botanical specimens, 
by Mr. C. E. Clarke. 

Pojpers.— 1 . '' OUgoohaetae on the Kermadec Islands,” by Dr. W. B. 
Benham, F.R.S. 
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2. “ Note on the Littoral Polychaetae of the Kermudec Islands, ” by 
Dr. W. B. Benham, F.R.S. 

3. “ Dunedin Weather,” by Mr. D. Tannock. 

An interesting comparison of the local records, eHj)ecially those for 1913, with the 
records from the other chief centres of the Dominion. 

4. “ How a Muscle works,” by Dr. J. Malcolm. 

A short address, illustrated by ilemonstrations with a frog’s muscle, explaining 
simple anti compound muscular movements. 

5. “ The Three Species of Rat found in New Zealand,” by Dr. W. B. 
Benham, F.R.S. 


Fourth Mkktino : 4th August^ 1914. 

The President, Mr. F. W. Payne, in the chair. 

New Members . — Professor F. W. Dunlop, M.A., Ph.D., and Mr. W. A. 
Thomson. 

Address . — The President delivered his presidential address, entitled 
“ Natural Sources of Power.” 

Papers. — 1. ‘‘Notes on a Pure-white Form of Ams superciliosa,*' by 
Mr. D. L. Poppelwell. 

2. “ Notes of a Botanical Visit to Herekopere Island,” by Mr. D. L. 
Poppelwell. 

3. “ Notes on the Plant Covering of the Garvie Mountains,” by Mr. 
D. L. Poppelwell. 


Fifth Mkktino : Ist September, 1914. 

The President, Mr. F. W. Payne, in the chair. 

Address . — “ The Shakespeare-Bacon Controversy,” by Mr. T. W. Whitson. 

An interesting account of the whole history of the controversy, and a very able 
exposition of the futility of the Baconian claims. 


Sixth Meeting : 6th October, 1914. 

The President, Mr. F. W. Payne, in the chair. 

Papers cmd Addresses. — 1 . “ The Food Value of New Zealand Carrageen,” 
by Dr. J. Malcolm. • 

2. “ Description of New Species of Lepidoptera/* by Mr. A. Philpott ; 
commmucated by Dr. W. B. Benham, F.R.B. 

3. “The Malay States and the Tin-mining Industry,” by Mr. F. W. 
Payne. 

4. “ The Smelting of Tin,” by Professor D. B. Waters. 
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Seventh Meeting : Ist December, 1914, 

Mr. R. (jilkison, Vice-President, in the chair. 

Papers.- — 1. “A Remarkable Case of Bifurcation in Lumbrious nibdlas,** 
by Dr. W. B. Bonham, F.R.8. 

2. “ On LumbriciUiis tnacq'mriensis,'* by Dr. W. B. Benham, F.R.S. 

3. “ Notes on some New Zealand Polychaetes,^* by Dr. W. B. Benham, 
F.R.S. 

4. Cainozoie Fossils from near Oamaru/^ by Professor P. Marshall, 
D.Sc., F.G.S. 

5. “ The Geology of Tahiti,** by Professor P. Marshall, D.Sc., F.G.S. 

G. “ Ambrym Island and its Recent Eruptions,” by Professor P. MarshaU, 
D.Sc., F.G.S. 

7. “ Graptolites from Golden Ridge, near Collingwood,** by Dr. T. S. 
Hall ; communicated by Dr. P. Marshall. 

Annml Report. — The annual report and the balance-sheet for 1914 were 
read and adopted. 

Abstract of Annual Rktoet. 

During the year the Council hae mot nine tiincB for the trannac^tion of the businoBf- 
of the Inatitute. 

The Oounoil supported the Manawatu Philonophical Society and the New Zealand 
Foreet and Bird Protection Society in their endeavours t-o induce the Government to 
adopt and pasH a private Bill having for its object the extension of the boundaries of 
Tongariro National Park. The attention of all local Members of Parliament was drawn 
to the proposal, and their ct»-operation in the matter sought. Ah a result, presumably, 
of the efforts of this and kindred societies the Government- has, by an Order in Council, 
we understand, enlarged the park to the desired extent. 

It is to be regretted that the efforts made by the Institute last year to secure the 
restoration of the protection accorded to the fur seal in Now Zealand waters have not 
borne fruit, as the present Government still adheres to its policy of licensing sealers 
to pursue their calling among the southern islands. If such a policy is persisted in, 
the extinction of the fur seal in these waters will, it is to be feared, be a matter of only 
a very few years. 

During the year the Council, on behalf of the Institute, contributed the sum of £50 
towards the sum required to purchase for the Museum the specimens placed there on 
deposit some years ago by the late Mr. Hamilton. The result has l^en a valuable 
addition to tlie oolleetion of moa remains, for which the Otago University Museum 
has so long been noteworthy. A donation of £1 5 was also made to the Augustus Hamilton 
Memorial Fund, and one of three guineas to the Alfred Kussoll Wallace Memorial Fund. 

During the year the Now &alaiLd Institute has remitted to the incorporated societies 
for their consideration a proposal that each society should hereafter contribute 2s. Gd. 
per member to the funds of the Institute. Your Council, believing that the 8tatuU)ry 
grant received by the Institute is quite inadequate to enable it to carry on its work 
successfully, has agreed to the proposed levy being made for at least one year. 

Meetings . — Seven ordinary and two special meetings of the Institute have born 
held during the year. At the ordinary meetings there have been read or received fifteen 
papers embodying the results of original research. 

Of more general interest to members were the following addresses: ''Natural 
Sources of Power ’* (presidential address), by Mr. F. W. Payne ; “ The Geologr of 
Tahiti,** by Professor P. Marshall, D.Sc . ; “ The Agricultural Development of the West 
Indies,’* by Mr. D. Tannock ; “ How a Muscle works,** by Professor J. Malcolm, M.D. ; 
and “The Shakespeare-Bacon Controversy,” by Mr. T. W. Whitson, the last-named 
a paper of exceptional merit. 

Takingadvantage of the presence in Dunedin of two distinguished visiting scientists 
(ProfessorW. M. Davis, of Harvard University, and Professor B. S. Plrinoe, Commis- 
sioner of Fii^ries, Canada), your Oounoil arranged for two special public meetings 
in tl^ Y.M.O.A. Hall, Professor Davis speaking on “ The Origin of the Coral Reefs of 
Fiji,** on the fiOth May, and Professor Prince on “ The Fisheries of Canada sod New 
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Zealand : a Contrast/’ on the 23rd May. These two meetings were very suocessful, 
both our own members and the general public attending them in satisfactory numbers. 

The Listitute has been called upon at its meetings during the past year to place 
on record its deep regret at the death of throe of its former Presidents — Dr. J. H. Scott, 
Dr. John Shand, O.M.G., and Mr. J. C. Thomson. Dr. Scott, who was President as far 
back as 1886, had for over twenty years taken an active part in the work of the Institute, 
and had contributed to the Transactions wiginal work of great value. 

Technological Branch. — ^The year 1914 has been productive of good and useful work. 
A full course of seven ordinary meetings was held, at which valuable and interesting 
lectures were delivered. 

Aatro^vomical Branch. — ^Five ordinary meetings of the branch have been held during 
the season, when numerous important papers were read and discussed. 

Presentations to the library have lieen made by Mr. E. B. M. Walmsley (books 
and magazines), and Mr. J. W. Milnes {** Observer's Atlas of the Heavens 

An arrangement has been made with the Wellington Philosophical Society (Astro- 
nomical Branch) for the exchange of papers read at the two societies. As a result, two 
papers have been forwarded from Dunedin to Wellington, and one, on “ Variable Stars,” 
has been received. It is hoped that this plan will be found of l)enefit to both societies. 

During the year a transit instrument, as previously promised, was kindly handed 
over to the society by Mr. J. Blair Mason. The instrument has been repaired by Mr. 
Bromnor, and is now erected, and will bo oriented byl Professor Park. 

Membership. — During the year eight now members have been elected, three of whom 
entered through the Technological and one through the Astronomical Branch. On the 
other hand, twenty-seven members have either resigned or been struck off the membn - 
ship list owing chiefly to removals from Dunedin, and six members (Dr. J. H. Scott, 
Dr. John Shand, and Messrs. John Blair, James Nichol, J. C. Thomson, and J. P. Wood- 
house) have l>een removed by death. The membership roll, therefore, has suflercxl a nc‘1 
decrease of twenty-five, and now stands at 201. 

Librarian' 8 Report . — ^During the session twelve new works have been purchased, 
and six arc on order with our agent. Of these, nine are technical works in zoology, 
botany, evolution, heredity, and so forth ; three arc geological ; three on natural 
history in the popular sense, and arc suitable for general readers who may bo interested 
in the history of prehistoric or primitive man. 

The Institute has also oommenood to subscribe to a botanical periodical, ”Thc 
New Phytologist,” and is arranging to obtain the earlier volumes. 

A number of works added are due to the generosity of certain gentlemen. Mr. 
E. B. M. Walmsley presented seven astronomical books, most of which are suitable for 
general reading, and two periodicals of a technical nature. Mr. J. W. Milnes presented 
a valuable atlas to the heavens. To Mr. F. H. Statham we are indebted for a largo sorit h 
of the back numbers of the Journal of the Institute of Civil Engineers, which should bt' 
useful to members of the Technological Branch. Owing to lack of accommodation, 
those arc at present stored in the basement. 

Daring the past year fifty-one volumes have been bound, most of which ar c periodica Is 
and other serialsjj 

Balance-sheet. — ^The balance-sheet, presented by the Treasurer (Mr. R. N. Vanes), 
showed a credit of £80 6s. lOd. The gross receipts totalled £869, inoluding subscriptions 
amounting to £175, deposits at call amounting to £633 lOs. 

Election of Officers for 1915. — President — Mr. B, Gilkison ; V loe-Presidmts 
— Dr. P. Marshall and Dr. W. B. Benham ; Hon. Seoretarg — Mr. E. J. Parr ; 
Hon. Treasurer — Mr. R. N. Vanes ; Hon. Auditor — Mr. H. Brasch ; Hon. 
Librarian — ^Dr. Benham ; Council — ^Dr. R. V. Fulton, Dr. J, K. H. Inglis, 
Dr. R. Jack, Dr. J. Malcolm, Messrs. H. Brasch, Q. M. Thomson, and 
Professor J. Park. 
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First Meeting : 19th May, 1914. 

Mr. E. E. Stark in tho chair. 

Address . — The Law of Building and Engineering Contracts,” by Mr. 
H. Brasch. 

The legal powers of local bodies, corporations, and joint-stock coni])anieH in regard 
to outoring into contracts for erecting buildings were set forth very fully. The legal 
status and powers of architects were also ably summarized. 


Second Meeting: 16th Jam, 1914. 

Professor D. B. Waters in the chair. 

Paper . — ” Sand Movements and Banks at the Entrance to the Otago 
Harbour,” by Mr. J. B. Mason. 

An interesting record of all the changes that have taken place in the configuration 
of the harbour -entrance since IH44, and a description of the means employed to control 
or prevent such changes; well illustrated by charts and lantern-slit ies. 


Third Meeting : 21st July, 1914. 

Mr. E. E. Stark in the chair. 

Paper.-— ^ The Generation and Utilization of Electric Energy from 
AV^aipori,” by Mr. E. E. Stark. 

A full deserifJtion of the Waipori power-generating apparatus, tranBriiission-luie, 
sub.stations. stand-by plant, and distributing system, with an analysis of the cost of the 
enterprise. Illustrated by a large number of slides. 


Fourth Meeting : 18th Augvsit, 1914. 

Mr. E. E. Stark in the chair. 

Paper . — ‘‘ The Evolution of Domestic Architecture,” by Mr. B. B. 
Hooper, A.R.I.B.A. 


Fifth Meeting : 15th September, 1914. 

Mr. E. E. Stark in the chair. 

Papers. — 1. ” Oils and Oil-testing,” by Professor D. B. Waters. 

2. “ Indicator Diagrams and Steam Efficiencies,” by Mr. R. McLintock. 


Sixth Meeting: 2(Hh October, 1914, 
Professor J. Park in the chair. 

Paper . — “ Friction and Lubrication,” by Mr. E. E. Stark. 

Seventh Meeting : 17tk November, 1914, 
Professor J. Park in the chair. 

Paper , — “ Waterworks,” by Mr. W. D. B. McCurdie. 
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Eighth Mbetino : ISth December, 1914, 

Professor J. Park in the chair. 

The annual report was read and adopted, and the following office-bearers 
for 1915 were elected : Chairman — lifir. J. B. Mason ; Vioe^Chairimn-- 
Professors J. Park and D. B. Waters ; Hon, Secretary — Mr. H. Brascli ; 
Committee — Messrs. G. W. Davies, B. B. Hooper, W. D. R. McCurdie. 
R. McLintock, G. Simpson, and R. N. Vanes. 


ASTRONOMICAL BRANCH. 

First Meeting : 26th May, 1914. 

Mr. R. Gilkison in the chair. 

Address , — “ Ball’s Theory of the Ice Age,” by Mr. R. Gilkison. 


Second Meeting : 23rd June, 1914. 

Mr. R. Gilkison in the chair. 

Address . The Characteristics of certain Familiar Stars,” by the Rev. 
D. Dutton, F.G.S., F.R.A.S. 

Third Meeting : 28th July, 1914. 

Mr. R. Gilkison in the chair. 

Address . — The Elimination of Errors in Astronomical Observations,” 
by Dr. P. D. Cameron. 


Fourth Meeting : 25th August, 1914. 

Mr. R. Gilkison in the chair. 

Address . — “ The Glacial Period,” by Professor P. Marshall, D.Sc., F.G.S. 


Fifth Meeting : 22nd September, 1914. 

Mr. R. Gilkison in the chair. 

Papers. — 1. ” On the Deflection of the Plumb-line due to the Spheroidal 
Form of the Barth,” by Mr. W. T. Neill. 

2. “ Recent Astronomy,” by the Rev. P. W. Fairclough, F.R.A.S. 


Sixth Meeting : 27th October, 1914. 

Mr. R. Gilkison in the chair. 

Paper . — ** Southern Variable Stars,” by Mr. Westland (by arrangement 
with the Wellington Philosophical Society, Astronomical Branch). 

The annual report was read and adopted, and the following officers 
for 1915 were elected : Cha/irman — Mr. R. Gilkison ; Vice-Chairmen — 
Professors J. Park and D. J. Richards, and Rev. D. Dutton, F.R.A.S. ; 
Hon. Secretary — ^Mr. J. Bremner ; Committee — ^Dr. P. D. Cameron, Messrs. 
H. Brasch, J. W. Milnea, W. T. NeUl, and S. W. Wilson. 
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HAWKE’S BAY PHILOSOPHICAL INSTITUTE. 


First Meeting: 7th May, 1914, 

Mr. W. Dinwiddie, President, in the chair, and a number of members and 

the i)ublic. 

New Members,- H, W. Lee and Rev. T. Richards. 

Address , — “ Heredity and Eugenics,** by W. Dinwiddie. 

The speaker gave the views of authorities on the subject, and an account of work 
undertaken in compiling statistics. 

Hamilton Memorial . — The (^ouncil voted £5 in aid of this memorial. 


Second Meeting : 5ih Juno, 1914, 

Mr. W. Dinwiddie, President, in the chair, and fifty others. 

Lecture.—'" The Honey-bee and the Modern Honey Industry,’* by Mr. 
Bustock. 

This was a description of the life and work of the bee and of the treatment of honey, 
and was illustrated by 160 of the author’s own slides. In showing these the Institute’s 
new arc lamp was used for the first time, and gave much satisfaction. 


Third Meeting : 17th June, 1914. 

Mr. W. Dinwiddie, President, in the chair, and 100 others. 

Address.— "' The Evolution of Life,** by Sir Robert Stout. 

'rhis wan published in full in the Hawke's Bay Herald. 


Fourth Meeting : lOih July, 1914. 

Mr. W. Dinwiddie, President, in the chair, and 70 others. 

Address , — “ The Southern Alps,** by Mr. Mannering. 

This was illustrated by many fine enlargements of RcencH in the Southern Alps 
and by a series of beautiful slides. . 

Tongaoiro Park . — The Manawatu Philosophical In8titutc*s action in 
trying to get the reserve increased was supported. 


Fifth Meeting : ISth Septetnber, 1914. 

Mr, W. Dinwiddie, President, in the chair, and about thirty others. 

Paper . — “ The Navigation and Exploration of the Ancient Maori,’* by 
Mr. Skiimer. 

The author gave his views of the origin of the Maori, and explained how the journeys 
were made in ^e oanoei. 
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Sixth Meeting : 23fd October y 1914, 

Mr. W. Dinwiddle, President, in the chair, and twenty others. 

Papers, — 1. “ La Perouse’s Expedition and its Fate,** by Mr. W. 
McCarthy. 

2. “ king liear,” by Mr. H. W. Lee. 


Annual Meeting : 11th December ^ 1914, 

Mr. W. Dinwiddie, President, in the chair, and a small number of members. 

Annual Bifoet. 

This shows a small addition to the membership and the loss of a few members. 
Support was given to the Wellington Institute's proposal for a memorial to the late 
A. Hao^ton, and to the Manawatu Institute's proposed increase in the Tongariro Park. 
The balance-sheet shows a satisfactory credit balance. 

Election oj Officers Jor 1911). — PresiderU — F. Hutchinson ; Vice-President — 
F. Heaton; Secretary — J. Niven; Treasurer — J. Wilson Craig; Council — 
W. Kerr, D. Strachan, T. Hyde, W. Dinwiddie, H. Hill, T. C. Moore ; Auditor 
— J. Large ; Lanternist — E. G. Loten. 
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MANAWATU PHILOSOPHICAL SOCIETY, 


First Meeting : 19th Marohy 1914. 

Paper . — “ The Evolution of the English House,’* by Mr. C. R. Ford. 

Tracing its gradual development from early Saxon timen to the present, with 
numerous Intern illustrations. 


Second Meeting : 16th April, 1914. 

Paper . — “ Some Interesting Facts in Connection with the Geology of 
New &aland,” by Mr. J. W. Poynton, S.M. 

The paper spoke of the antiquity of the rook-formation of New Zealand, the fre- 
quency of faults therein ; the peculiarities of the flora and fauna— specially mentioning 
among the latter tlio poripatus and the tuatara— and the evidence which they afiorded 
of a land oonneotion in prehistoric timos with South America by way of the Antarctic 
Continent, and also with the tropical regions to the north. 


Third Meeting : 2l8t May, 1914. 

Paper . — “ The Effect of Wet and Dry Epochs upon Ancient Civilizations,’* 
by Mr.jW. Welch, F.E.G.S. 

The paper maintaiued the theory that the humidity of different regions of the earth 
varied by more or less regular pulsations, and supported the theory by the results of 
recent investigations into the physical geography of Trausoaspia, Palestine, and the 
south-west of North America, and alio by apparent variation in the growth of trees 
as shown by the variation in their rings. The theory, if true, would account for the 
disapfiearance of certain ancient civilizations. 


Fourth Meeting : 18th June, 1914. 

Paper . — “ Othello, Macbeth, and Hamlet : a C\>mparison and a Contrast,” 
by Mr. G. D. Braik, M.A, 

The paper, dealing chiefly with the working-out of the different temperaments 
and motives of the three protagonists, was illustrated by selected passages read Mr. 
J, H. Primmer. 


Fifth Meeting : 29th June, 1914. 

Lecture . — “ Sun-spots and Solar Physics,” by Mr. J. Taylor. 

The paper maintained that the sun was simply a vacaous central vortex where 
all nhypioal characteristics have entirely vanished ” ; that so-oallod sun-spots were the 
shaaows of aggregations of nomerous small bodies moving in the line of vision , between 
us and the sun. 


Sixth Meeting : 8th July, 1914. 

Paper .— The Evolution of Maori Art,” by Mr. H. D. Skinner, B.A. 

The paper, illustrated by numerous lantern-slides, showed the gradual development 
in the forms of Native weapons, instruments, and arohiteoture. 
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Seventh Meeting : 17ih September, 1914. 

Paper , — “ Further Notes on the Geology of New Zealand/* by Mr. 
J. W. Poynton, 8.M. 

Showing how the recent di^ooverieR of fossil forms, both animal and vegetable, 
in Antarctica supported the theory of a land connection between that continent and 
New Zealand on the one hand, and South America on the other, during the Tertiary 
period. 


Eighth Meeting : 15ih October, 1914. 

Paper . — “ Plant-life in the Solomon Islands/* by the Ven. Archdeacon 
Comins, D.D. 

Aiter a brief sketch of the history of the islands from their discovery by Mendefia 
in 1667, the paper, which was illustrated by many exhibits and photographs, described 
the leading onaraoteriatios of the island flora, which bears a close affinity with that of 
Papua, with which the islands have probably at one time been connected. 


Annual Meeting : 26th November, 1914. 

Abstract of Annual Rbpobt. 

The report referred to the efforts which had been made by the Counoil during the 
past year to secure the enlargement of the Tongariro National Park, with a view to the 
preservation of the native bush, at present greatly endangered by the introduction of 
sawmills, Ac., and also to the provision of better accommodation for tourists. Inquiries 
had also been made into the ^ure of the land on the summit of Mount Wharite, with 
a view of getting it proclaimed as a scenio reserve ; and the Council preRsed upon their 
successors the urgent necessity of continuing the advocacy of both these measures. 

The Museum was being slightly rearranged, on the advice of Mr. T. W. Kirk, F.L.S., 
in order to bring together tne exhibitfl which illustrate the natural products and 
industries of the country, and thereby to increase their direct educational value. The 
time was fast approaoliing when increased and more secure aeeommodation must be 
provided if the Museum was to do its work properly. 

Election of OJflcers jor 1975. — President — Mr. J. W. Poynton, S.M. ; 
Vice-Presidents — Messrs. J. L. Barnicoat and M. A. Eliott ; Officer in charge 
of the Observatory — Mr. C. T. Salmon ; Secretary and Treasurer — Mr. K. 
Wilson, M.A. ; Council — Miss Ironside, M.A., and Messrs. R. Gardner, 
J. B. Gerrard, W. Park, H. D. Skinner, B.A., and J. E. Vernon, M.A. ; 
Auditor — ^Mr. W. E. Bendall. 

On the motion of the Secretary, seconded by Mr. Park, it was resolved, 
That the Council be authorized to contribute annually, if required, to the 
funds of the New Zealand Institute a sum not exceeding 28. 6d. per member* 
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WANGANUI PHILOSOPHICAL SOCIETY. 


Special Meeting : 8ih December, 1913. 

Dr. Hatherly, President, in the chair. 

Lecture . — New Zealand Glaciers, Lakes, and Fiords/' by Professor 
P. MarshaU. 

In addition to the memberfl, a large number ul friendn attended thi8 iooture, which 
waH profuHely illnatrated with fine lantern-slidea. 


First Meeting : 20th April, 1914. 

Rev, J. LI. Dove, M.A., Vice-President, in the chair. 

Address . — “ The Aims of a Philosophical Society,’’ by Dr. Hatherly. 

The lecturer included in his paper an interesting account of the history and aims 
of the New Zendand Institute. 

Paper . — “ The Journeyings of Tamatea,” by Mr. T. W, Downes. 


Second Meeting : 13ih May, 1914. 

Lecture . — “ The Evolution of the English House,” by Mr. C. R. Ford, 
F.R.G.S. 

This lecture was illustrated by numerous lantem-sUdes, and the gradual develop- 
ment of the modem house under the influence of improving social conditions, and 
aided ^y absorption of ideas from all quarters, was fascinatingly traced from the one- 
apartment hut to the palatial structures of modem times. 


Third Meeting : 8ih June, 1914, 

Dr. Hatherly, President, in the chair. 

Lecture. — Shakespeare’s Othello, Hamlet, and Macbeth : a Comparison 
and a Contrast,” by Mr. O. D. Braik, M.A., Director of Education, Wanganui 
Education Board. 

The lecture was illustrated by readings given by Mr. J. B. Beid. ^ 


Fourth Meeting : 20th July, 1914. 

Dr. Hatherly, President, in the chair. 

Papers. — 1. ” The Stars,” by Mr. Thomas Allison. 

2. Some Notes on Bergson,” by Mr. C. P. Brown, M.A., LL.B. 

3. ” R. L. Stevenson,” by lb. W. A. Armour, M.A., M.Sc. 
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Fifth Meeting : 24th August, 1914, 

Dr. Hatherly, President, in the chair. 

Lecture.—'" Sun-spots and Associated Solar Phenomena/* by Mr. J. T. 
Ward, Hon. Director, Wanganui Observatory. 

This leoturt; wh.s illustrated with riumerouH splendid lantern-slideH. 


Sixth Meeting : 28th September, 1914, 

Dr. Hatherly, President, in the chair. 

Tolstoy’s Attitude towards Modern Civilization,” by Mr. 
H. E. Sturge, M.A., Oxon. 

Mr. Sturge pointed out the fundamental character of Tolstoy’s criticism, and sug- 
gested that it at least merited serious consideration. 


Seventh Meeting : 12tk October, 1914, 

Mr. H. W. Hesse, M.A., in the chair. 

Exh'Unl . — Monochrome photographic lantern-slides of British scenery, 
by Mr. James Crichton. 

Paper . — “ The Scientific Principles of (Colour Photography,” by Mr. 
W. A. Armour, M.A,, M.Sc. 

Exhibit . — Colour photography, including lantern-slideB, &c., lent by 
Mr. James Crichton, Mr. E. H. Clark, Mr. T. W. Downes, and Mr. T. Allison, 
representing the following processes : Sanger-Shcpherd, Lumifire, Thames, 
and Paget. 


Eighth Meeting : 26th October, 1914, 

Dr. Hatherly, President, in the chair. 

Lecture . — “ Problems of Soil-fertility,” by Mr. L. J. Wild, M.A., P.G.S. 

Papers.— I . “The Soils of Wairau Plain, Marlborough,” by Mr. L. J. 
Wild, M.A., F.G.S. 

2. “ Some Recent Theories of Plant-nutrition,** by Mr. L. J. Wild, 
M.A., F.G.8., and Mr. W. S. Hill, B.Agric. 


Ninth Meeting : 23rd November, 1914, 

^ Dr. Hatherly, President, in the chair. 

Lecture . — “ Sidelights on the Life-history and Habits of the Insect,” 
by Mr. Morris N. Watt, F.E.S. 

*'bc lecture wan illustrated with numerous lantern-slides. 

Paper.— ' Contributions to the Study of New Zealand Btomology from 
an Economical and a Biological Standpoint ” : Nos. 1, 2, and 3, by Mr. 
Morris N. Watt, F.E.S. ; and Nos. 4, 6, 6, and 7, by Messrs. Morris N. Watt, 
F.E.S., and David Miller. 
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Tenth Meeting : 7th December, 1914. 

Mr. 0. ?. Brown, M.A., LL.B., in the chair. 

Lecture . — “ Experimental Psychology,” by Professor Hunter, M.A., M.Sc. 


Annual Meeting : 27th January, 1915. 

The annual report and balance-sheet were adopted. 

The financial poNition was satisfactory, showing a balance of 8s. 2(1., after paying 
a subsidy to the Museum of £20 8s. 2d. 

Abstbaot of Ebfort. 

Memberahip . — ^The roll of the society includes at date sixty-five ordinary and 
sixty-one associate members. Duiing the year the society has had to regret the loss 
of two members of its Council through their leaving Wanganui — the Rev. J. LI. Dove, 
Vice-President, and Mr. U. B. Watson, member of Council. Both gentlemen were officers 
of the Booiety ^om its inception, and took an active p^t in its work, and their removal 
will be much felt. Bv the lamented death of Mr. Q. D. Braik, Director of Education to 
the Wanganui Education Board, our society has suffered a severe blow. Mr. Braik 
contributed regularly papers of groat interest and value on literary and educational 
subjects, and his contributions to our dh^oussions were always useful and stimulating. 
Mr. J. T. Ward, whoso work on behalf of the society has been most useful, was elected 
a life member, the first member to be so honoured. 

Jifertingtf.-— Eleven meetings were held, at which fourteen papers wore road and 
numerous exhibits shown, the lantern being used BucoessfuUj at six meetings. The 
contributors were in geneial our own members, but the aociety was placed under a debt 
of gratitude by Profi'ssor Marshall and by Professor Hunter for their valuable lectures. 

Election oj Officers Jor 1915. — President — H. R. Hathorly, M.B.C.B. : 
Vice-Presidents — J. T. Ward; H. Latter, M.A. : Councils — T. Allison; J. A. 
Neame, B.A.; Morris N. Watt, F.E.S.; W. A. Armour, M.A., M.Sc.; C. P. 
Brown, M.A., LL.B.; T. W. Downes; R. Murdoch; H. W. Hesse, M,A., 
B.Sc., F.L.8. : Hon.* Treasurer- ¥. P. Talboys: Hon. Secretary — J. P. 
Williamson : Representative on Board of Oovernors, New Zealand Institute — 
Dr. Haiherly. 
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NELSON INSTITUTE. 


Annual Meeting : 27th April, 1914. 

Mr. T. A. H. Field, President, in the chair. 

The annual report and balance-sheet was adopted. The financial 
position showed a credit balance of £2 Is. lid. 

Abstraot or Rbtobt, 

Reference was made to the revival of the Scientific Branch and to the series of 
meetings held during the year. . At one of the meetings an instructive lecture was de- 
livered by Mr. John Bverahed, of Kodaikanal Observatory, India. The lecturer dealt 
with the nubject of sun-raots, but incidentally he made numerous references to methods of 
observation, &c. Mr. Everahod stated that the scientifio world owed a debt of gratitude 
to Mr. Thomas Cawthron for his ofier of a solar observatory. The Royal Astronomical 
Society had passed a resolution appreciating the gift. The observatoiy Would be admir- 
ably placed at Nelson, and the results obtained would be most useful. 

MMitingB . — The following papers have been read during this year (1914) : Mr. F. G. 
Gibbs, M.A., on “ The Proposed Cawthron Observatory, and explaining Mr. J. Ever- 
shed V Mothods of Observation.*’ 

Mr. W. F. Worley read two papers at successive monthly meetings, dealing with the 
bulletin on the Bun Mountain distriot, in which his observations led him to dii^r 
materially from the conolusions of those responsible for the bulletin. 

Mr. F. V. Knapp dealt with ** Shell-breaking Implements of the Blaori,” and 
exhibited specimens mm Rabbit Island. It was decided to forward the paper for 
publication in the Transactions. 

Ml. B. L. Morley showed a cardboard modal illustrating the relation of the orbit 
of the recent comet to the orbit of the earth. 

Mr. Frank Whitwell gave an account of various rusts found in plants in the Nelson 
distriot. 

Mr. H. P. Washboum gave an interim report on his investigations into the habits 
of the Now Zealand eels. 

Museum. — Thanks to the generosity of Mr. Thomas Cawthron, new oases with 
plate-glass fronts have been provided, and the exhibits are now shown to advantage. 
The attendance of visitors has been very satisfactory. 

The Athinson Observatory. — ^Mr. Morley continues in charge, and he reports a good 
attendance of visitors during the year. 
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NEW ZEALAND INSTITUTE ACTS. 


NEW ZEALAND INSTITUTE ACT, 1903. 

The following Act reconstituting the Institute was passed by Par- 
liament : — 

1903, No. 48. 

An Act to reconstitute the New Zealand Institute. 

[18th November, 1903. 

Whbbbab it is desirable to reconstitute the New Zealand Institute with 
a view to connecting it more closely with the affiliated institutions : 

Be it therefore enacted by the General Assembly of New Zealand in 
Parliament assembled, and by the authority of the same, as follows : — 

1. The Short Title of this Act is the New Zealand Institute Act, 
1903. 

2. The New Zealand Institute Act, 1867, is hereby repealed. 

3. (1.) The body hitherto known as the New Zealand Institute 
(hereinafter referred to as ** the Institute **) shall consist of the Auck- 
land Institute, the Wellington Philosophical Society, the Philosophical 
Institute of Canterbury, the Otago Institute, the Hawke’s Bay Philo- 
sophicai Institute, the Nelson Institute, the Westland Institute, the 
Southland Institute, and such others as may hereafter be incorporated in 
accordance with regulations to be made by the Board of Governors as 
hereinafter mentioned. 

(2.) Members of the above-named incorporated societies shall be 
ipso facto members of the Institute. 

4. The control and management of the Institute shall be in the hands 
of a Board of Governors, constituted as follows : — 

The Governor ; 

The Colonial ^cretary ; 

Four members to be appointed by the Governor in Council during 
the month of December, one thousand nine hundred and three, 
and two members to be similarly appointed during the month 
of December in every succeeding year ; 

Two members to be appointed by each of the incorporated societies 
at Auckland, Wellington, Christchurch, and Dunedin during the 
month of December in each alternate year ; 

One member to be appointed by each of the other incorporated 
societies during the month of December in each alternate year. 

5. (I.) Of the members appointed by the Governor in Council two 
shall retire annually on the appointment of their successors ; the first two 
members to retire shedl be decided by lot, and thereafter the two mem- 
bers longest in office without reappointment shall retire. 

(2.) Subject to the provisions of the last preceding subsection, the 
appointed members of the Board shall bold office until the appointment 
of their successors. 
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6. The Board of Governors as above constituted shall be a body oor> 
porate, bv the name of the <*New Zealand Institute/’ and by that name 
they shall have perpetual succession and a common seal, and may sue 
,and be sued, and shall have power and authority to take, purchase, and 
hold lands for the purposes hereinafter mentioned. 

7. (1.) The Board of Governors shall have power to appoint a fit 
person, to be known as the President,” to superintend and carry out all 
necessary work in connection with the affairs of the Institute, and to pro- 
vide him with such further assistance as may be required. 

(2.) It shall also appoint the President or some other fit person to 
be editor of the Transactions of the Institute, and may appoint a com- 
mittee to assist him in the work of editing the same. 

(3.^ It shall have power to make regulations under which societies 
may become incorporated to the Institute, and to declare that any 
incorporated society shall cease to be incorporated if such regulations 
are not complied with, and such regulations on being published in the 
Gazette shall have the force of law. 

(4.) The Board may receive any grants, bequests, or gifts of books or 
specimens of any kind whatsoever for the use of the Institute, and dispose 
of them as it thinks fit. 

(5.) The Board shall have control of the property hereinafter vested 
in it, and of any additions hereafter made thereto, and shall make 
regulations for the management of the same, for the encouragement 
of research by the members of the Institute, and in all matters, speci- 
fied or unspecified, shall have power to act for and on behalf of the 
Institute. 

8. Any casual vacancy on the Board of Governors, howsoever 
caused, shall be filled within three months by the society or authority 
that appointed the member whose place has become vacant, and if 
not filled within that time the vacancy shall be filled by the Board of 
Governors. 

9. (1.) The first annual meeting of the Board of Governors herein- 
before constituted shall be held at Wellington on some day in the 
month of January, one thousand nine hundred and four, to be fixed 
by the Governor, and annual meetings of the Board shall be regularly 
held thereafter during the month of January in each year, the date 
and place of such annual meeting to bo fixed at the previous annual 
meeting. 

(2.) The Board of Governors may meet during the year at such other 
times and places as it deems necessary. 

(8.) At each annual meeting the President shall present to the meeting 
a report of the work of the Institute for the vear preceding, and a balance- 
sheet, duly audited, of all sums received and paid on behalf of the 
Institute. 

10. The Board of Governors may from time to time, as it sees fit, 
make arrangements for the holding of general meetings of members of 
the Institute, at times and places to be arranged, for the reading of 
scientific papers, the delivery of lectures, and for the general promotion 
of science in the colony by any means that may appear desirable. 

11. The Colonial Treasurer shall, without further appropriation than 
this Act, pay to the Board of Governors the annual sum of five hundred 
pounds, to be applied in or towards payment of the general current 
expenses of the Institute. 
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12. (1.) On the appointment of the first Board of Governors under 
this Act the Board of Governors constituted under the Act hereby 
repealed shall cease to exist, and the propertv then vested in, or belong- 
ing to, or under the control of that Board shall be vested in His Majesty 
for the use and benefit of the public. 

(2.) On the recommendation of the President of the Institute the 
Governor may at any time hereinafter, by Order in Council, declare that 
any part of such property specified in the Order shall be vested in the 
Board constituted under this Act.’*' 

18. All regulations, together with a copy of the Transactions of the 
Institute, shall be laid upon the table of both Houses of Parliament 
witHn twenty days after the meeting thereof. 


NEW ZEALAND INSTITUTE ACT, 1908. 

1908, No. 130. 

An Act to consolidate certain Enactments of the General Assembly 
relating to the New Zealand Institute. 

Be it enacted by the General Assembly of New Zealand in Parliament 
assembled, and by the authority of the same, as follows : — 

1. (1.} The Short Title of this Act is the Now Zealand Institute 
Act, 1908. 

(2.) This Act is a consolidation of the enactments mentioned in the 
Schedule hereto, and with respect to those enactments the following pro- 
visions shall apply : — 

(a ) The Institute and Board respectively constituted under those 
enactments, and subsisting on the coming into operation of this 
Act, shall be deemed to be the same Institute and Board respec- 
tively constituted under this Act without any change of consti- 
tution or corporate entity or otherwise ; and the members 
thereof in office on the coming into operation of this Act shall 
continue in office until their successors under this Act come into 
office. 

(6.) All Orders in Council, regulations, appointments, societies incor- 
porated with the Institute, and generally all acts of authority 
which originated under the said enactments or any enactment 
thereby repealed, and are subsisting or in force on the coming 
into operation of this Act, shall enure for the purposes of this 
Act as fully and effectually as if they had originated under the 
corresponding provisions of this Act, and accordingly shall, 
where necessary, be deemed to have so originated. 

(c.) All property vested in the Board constituted as aforesaid shall 
be deem^ to be vested in the Board established and recognised 
by this Act. 

(d.) All matters and proceedings commenced under the said enact- 
ments; and pending or in progress on the coming into opera- 
tion of this Act, may be continued, completed, and enforced 
under this Act. 


See New Zealand QaeeUe, lit September, 1904, 
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2. (1.) The body now known as the New Zealand Institute (herein- 
after referred to as the Institute ") shall consist of the Auckland Insti- 
tute, the Wellington Philosophical Society, the Philosophical Institute 
of Canterbury, the Otago Institute, the Hawke’s Bay Philosophical 
Institute, the Nelson Institute, the Westland Institute, the Southland 
Institute, and such others as heretofore have been or may hereafter be 
incorporated therewith in accordance with regulations heretofore made 
or hereafter to be made by the Board of Governors. 

(2.) Members of the above-named incorporated societies shall be ipso 
facto members of the Institute. 

3. The control and management of the Institute shall be vested in a 
Board of Governors (hereinafter referred to as “ the Board *’), constituted 
as follows 

The Governor : 

The Minister of Internal Affairs : 

Four members to be appointed by the Governor in Council, of 
whom two shall be appointed during the month of December 
in every year : 

Two members to be appointed W each of the incorporated societies 
at Auckland, Wellington, Christchurch, and Dunedin during 
the month of December in each alternate year ; and the next 
year in which such an appointment shall be made is the 
year one thousand nine hundred and nine : 

One member to be appointed by each of the other incorporated 
societies during the month of December in each alternate 
year ; and the next year in which such an appointment shall 
be made is the year one thousand nine hundred and nine. 

4. (1.) Of the members appointed by the Governor in Council, the 
two members longest in office without reappointment shall retire annually 
on the appointment of their successors. 

(2.) Subject to the last preceding subsection, the appointed members 
of the Board shall hold office until the appointment of their successors. 

5. The Board shall be a body corporate by the name of the ** New 
Zealand Institute,” and by that name shall have perpetual succession 
and a common seal, and may sue and be sued, and shall have power and 
authority to take, purchase, and hold lands for the purposes hereinafter 
mentioned. 

6. (1.) The Board shall have power to appoint a fit person, to be 
known as the President,” to superintend and carry out all necessary 
work in connection with the affairs of the Institute, and to provide him 
with such further assistance as may be required. 

(2.) The Board shall also appoint the President or some other fit 
person to be editor of the Transactions of the Institute, and may appoint 
a committee to assist him in the work of editing the same. 

(3.) The Board shall have power from time to time to make regu- 
lations under which societies may become incorporated with the 
Institute, and to declare that any incorporated society shall cease to be 
incorporated if such regulations are not complied witn ; and such regu- 
lations on being published in the Gazette shall have the force of law. ' 

(4.) The Board may receive any grants, bequests, or mfts of books 
or specimens of any kind whatsoever for the use of the Institute, and 
dispose of them as it thinks fit. 

(6.) The Board shall have control of the property from time to time 
vested in it or acquired by it ; and shall make regulations for the 
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management of the same, and for the encouragement of research by the 
members of the Institute ; and in all matters, specified or unspecified, 
shall have power to act for and on behalf of the Institute. 

7. (1.) Any casual vacancy in the Board, howsoever caused, shall be 
filled within three months by the society or authority that appointed 
the member whose place has become vacant, and if not filled within that 

ime the vacancy shall be filled by the Board. 

(2.) Any person appointed to fill a casual vacancy shall only hold 
office for such period as his predecessor would have held office under 
this Act. 

8. (1.) Annual meetings of the Board shall be held in the month of 
January in each year, the date and place of such annual meeting to be 
fixed at the previous annual meeting. 

(2.) The Board may meet during the year at such other times and 
places as it deems necessary. 

(3.) At each annual meeting the President shall present to the 
meeting a report of the work of the Institute for the year preceding, and 
a balance-sheet, duly audited, of all sums received and paid on behalf 
of the Institute. 

9. The Board may from time to time, as it sees fit, make arrange- 
ments for the holding of general meetings of members of the Institute, 
at times and places to be arranged, for the reading of scientific papers, 
the delivery of lectures, and for the general promotion of science in New 
Zealand by any means that may appear desirable. 

10. The Minister of Finance shall from time to time, without further 
appropriation than this Act, pay to the Board the sum of five hundred 
pounds in each financial year, to be applied in or towards payment of the 
general current expenses of the Institute. 

11. Forthwith upon the making of any regulations or the publica- 
tion of any Transactions, the Board shall transmit a copy thereof to the 
Minister of Internal Affairs, who shall lay the same before Parliament if 
sitting, or if not, then within twenty .days after the commencement of the 
next ensuing session thereof. 

SOHBDUIiB. 

Enactments consolidated. 

1903, No. 48. — The New Zealand Institute Act, 1903. 


BEGULATION8. 

The following are the regulations of the New Zealand Institute under 
the Act of 1903 i— 

The word ** Institute used in the following regulations means the 
New Zealand Institute as constituted by the New Zealand Institute 
Act. 1908. 

InOORPORATION of SOOIETIBB. 

, 1. No society shall be incorporated with the Institute under the pro« 

visions of the New Zealand Institute Act, 1903, unless such society shall 
consist of not less than twenty-five members, subscribing in the aggregate 
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a sum of not less than £25 sterling annually for the promotion of an, 
science, or such other branch of knowledge for which it is associated, to 
be from time to time certified to the satisfaction of the Board of Governors 
of the Institute by the President for the time being of the society. 

2. Any society incorporated as aforesaid shall cease to be incorporated 
with the Institute in case the number of the members of the said society 
shall at any time become less than twenty-five, or the amount of money 
annually subscribed by such members shall at any time be less 
than £25. 

3. The by* laws of every society to be incorporated as aforesaid shall 
provide for the expenditure of not less than one -third of the annual 
revenue in or towards the formation or support of some local public 
museum or library, or otherwise shall provide for the contribution of not 
less than one- sixth of its said revenue towards the extension and main- 
tenance of the New Zealand Institute. 

4. Any society incorporated as aforesaid which shall in any one year 
fail to expend the proportion of revenue specified in Regulation No. 3 
aforesaid in manner provided shall from henceforth cease to be incor- 
porated with the Institute. 


Publications. 

5. All papers read before any society for the time being incorporated 
with the Institute shall be deemed to be communications to the Insti- 
tute, and then may be published as Proceedings or Transactions of the 
Institute, subject to the following regulations of the Board of the Institute 
regarding publications : — 

(a.) The publications of the Institute shall consist of — 

(1.) A current abstract of the proceedings of the societies 
for the time being incorporated with the Institute, to be 
intituled “Proceedings of the New Zealand Institute*’; 

(2.) And'of transactions comprising papers read before the 
incorporated societies (subject, however, to selection as herein- 
after mentioned), and of such other matter as the Board of 
Governors shall from time to time determine to publish, to 
be intituled “ Transactions of the New Zealand Institute.” 

(5.) The Board of Governors shall determine what papers are to be 
published. 

(c.) Papers not recommended for publication may be returned to their 
authors if so desired. 

(d.) All papers sent in for publication must be legibly written, type- 
written, or printed. 

(£.) A proportional contribution may be required from each society 
towards the cost of publishing Proceedings and Transactions 
of the Institute. 

(/.) Bach incorporated society will be entitled to receive a propor- 
tional number of copies of the Transactions and Proceedings 
of the New Zealand Institute, to be from time to time fixed 
by the Board of Governors. 

Management op the Property op the Institute. 

6. All property accumulated by or with funds derived from incor- 
porated societies, and placed in charge of the Institute, shall be vested 
in the Institute, and be used and applied at the discretion of the Board of 
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OovernorB for public advantage, in like manner with any other of the 
property of the Institute. 

7. All donations by societies, public Departments, or private indi> 
viduals to the Institute shall be acknowledged by a printed form of 
receipt «and shall be entered in the books of the* Institute provided for 
that purpose, and shall then be dealt with as the Board of Governors may 
direct. 


Honor ART Members. 

8. The Board of Governors shall have power to elect honorary 
members (being persons not residing in the Colony of New Zealand), prO' 
vided that the total number of honorary members shall not exceed 
thirty. 

9. In case of a vacancy in the list of honorary members, each incor- 
porated society, after intimation from the Secretary of the Institute, may 
nominate for election as honorary member one person. 

10. The names, descriptions, and addresses of persons so nominatedi 
together with the grounds on which their election as honorary members 
is recommended, shall be forthwith forwarded to the President of the 
New Zealand Institute, and shall by him be submitted to the Governors 
at the next succeeding meeting. 


General Beoulationb. 

11. Subject to the New Zealand Institute Act, 1908, and to the 
foregoing rules, all societies incorporated with the Institute shall be 
entitled to retain or alter their own form of constitution and the by-laws 
for their own management, and shall conduct their own affairs. 

12. Upon application signed by the President and countersigned by the 
Secretary of any society, accompanied by the certificate required under 
Begulation No. 1, a certificate of incorporation will be granted under 
the seal of the Institute, and will remain in force as long as the fore- 
going regulations of the Institute are complied with by the society. 

13. In voting on any subject the President is to have a deliberate as 
well as a casting vote. 

14. The President may at any time call a meeting of the Board, and 
shall do so on the requisition in writing of four Governors. 

15. Twenty-one days’ notice of every meeting of the Board shall bo 
given by posting the same to each Governor at an address furnished by 
him to the Secretary. 

16. In case of a vacancy in the office of President, a meeting of 
the Board shall be called by the Secretary within twenty-one days to 
elect a new President. 

17. The Governors for the time being resident or present in Wellington 
shall be a Standing Committee for the purpose of transacting urgent 
business and assisting the officers. 

18. The Standing Committee may appoint persons to perform the 
duties of any other office which may become vacant. Any such appoint- 
ment shall hold good until the next meeting of the Board, when the 
vacancy shall be filled. 

19. The foregoing regulations may be altered or amended at any 
annual meeting, provided that notice he given in writing to the Secretary 
of the Institute not later than the 30th November. 
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THE HUTTON MEMORIAL MEDAL AND RESEARCH FUND. 

Dkclakation of Trust. 

This deed, made the fifteenth day of February, one thousand nine hundred 
and nine (1909), between the New Zealand Institute of the one part, and 
the Public Trustee of the other part : Whereas the New Zealand Institute 
is possessed of a fund consisting now of the sum of five hundred and fifty- 
five pounds one shilling (£555 Is.), held for the purposes of the Hutton 
Memorial Medal and Research Fund on the terms of the rules and regu- 
lations made by the Governors of the said Institute, a copy whereof is 
hereto annexed : And whereas the said money has been transferred to the 
Public Trustee for the purposes of investment, and the Public Trustee 
now holds the same for such purposes, and it is expedient to declare the 
trusts upon which the same is held by the Public Trustee : 

Now this deed witnesseth that the Public Trustee shall hold the said 
moneys and all other moneys which shall be handed to him by the said 
Governors for the same purposes upon trust from time to time to invest 
the same upon such securities as are lawful for the Public Trustee to 
invest on, and to hold the principal and income thereof for the purposes 
set out in the said rules hereto attached. 

And it is hereby declared that it shall be lawful for the Public Trustee 
to pay all or any of the said moneys, both principal and interest, to the 
Treasurer of the said New Zealand Institute upon being directed so to do 
by a resolution of the Governors of the said Institute, and a letter signed 
by the Secretary of the said Institute enclosing a copy of such resolution 
certified by him and by the President as correct shall be sufficient 
evidence to the Public Trustee of the due passing of such resolution : 
And upon receipt of such letter and copy the receipt of the Treasurer for 
the time being of the said Institute shall be a sufficient discharge to the 
Public Trustee : And in no case shall the Public Trustee be concerned to 
inquire into the administration of the said moneys by the Governors of 
the said Institute. 

As witness the seals of the said parties hereto, the day and year 
hereinbefore written. 


Resolutions of Board of Governors. 

Rebolved by the Board of Governors of the New Zealand Institute 
that— — 

1. The funds placed in the hands of the Board by the committee of 
subscribers to the Hutton Memorial Fund be called The Hutton 
Memorial Research Fund,*' in memory of the late Captain Frederick 
Wollaston Hutton, F.R.B. Such fund shall consist of the moneys sub- 
scribed and granted for the purpose of the Hutton Memorial, and ail 
other funds which may be given or granted for the same purpose. 

2. The funds shall be vested in the Institute. The Board of 
Governors of the Institute shall have the control of the said moneys, 
and may invest the same upon any securities proper for trust* 
moneys. • 

3. A sum not exceeding £100 shall be expended in procuring a bronze 
medal to be known as ''The Hutton Memorial Medal." 
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4. The fund, or such part thereof as shall not be used as aforesaid, 
shall be invested in suoh securities as aforesaid as may be approved of by 
the Board of Governors, and the interest arising from such investment 
shall be used for the furtherance of the objects of the fund. 

5. The Hutton Memorial Medal shall be awarded from time to time 
by the Board of Governors, in accordance with these regulations, to 
persons who have made some noticeable contribution in connection with 
the zoology, botany, or geology of New Zealand. 

6. The Board shall make regulations setting out the manner in which 
the funds shall be administered. Such regulations shall conform to the 
terms of the tnist. 

7. The Board of Governors may, in the manner prescribed in the 
regulations, make grants from time to lime from the accrued interest to 
persons or committees who require assistance in prosecuting researches 
in the zoology, botany, or geology of New Zealand. 

8. There shall be published annually in the '' Transactions of the 
New Zealand Institute’* the regulations adopted by the Board as afore> 
said, a list of the recipients of the Hutton Memorial Medal, a list of the 
persons to whom grants have been made during the previous year, and 
also, where possible, an abstract of researches made by them. 

Rkqulationh undbb which thk Hutton Memorial Medal shall be 

AWARDED AND THE BeSBABOH FuND ADMINISTERED. 

1. Unless in exceptional circumstances, the Hutton Memorial Medal 
shall be awarded not oftener than once in every three years ; and in no 
case shall any medal be awarded unless, in the opinion of the Board, 
some contribution really deserving of the honour has been made. 

2. The medal shall not be awarded for any research published previous 
to the diet December, 1906. 

3. The research for which the medal is awarded must have a distinct 
bearing on New Zealand zoology, botany, or geology. 

4. The medal shall be awarded only to those who have received the 
greater part of their education in New Zealand or who have resided in 
New Zealand for not less than ten years. 

5. Whenever possible, the medal shall be presented in some public 
manner. 

6. The Board of Governors may, at an annual meeting, make grants 
from the accrued interest of the fund to any person, society, or commit- 
tee for the encouragement of research in New Zealand zoology, botany, 
or geology. 

7. Applications for such grants shall be made to the Board before the 
30th September. 

8. In making suoh mnts the Board of Governors shall give preference 
to such persons as are defined in regulation 4. 

9. The recipients of such ffrants shall report to the Board before the 
31 St December in the vear foUowing, showing in a general way how the 
grant has been expended and what progress has ^n made with the 
research: 

10. The results of researches aided by grants from the fund shall, 
where possible, be published in New Zealand. 

11. The Board of Governors may from time to time amend or alter 
the regulations, suoh amendments or alterations being in all oases in con- 
formity with resolutions 1 to 4. 
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Award of thk Hutton Memorial Medal. 

1911. Professor W. B. Benham, D.Sc., F.E.S., University of Otago — 
For researches in New Zealand zoology. 

1914. Dr. L. Cockayne, F.R.S.. F.L S. — For researches on the 
ecology of New Zealand plants. 

Grants from the Hutton Memorial Research Fund. 

1916. (1.) To Dr. C. A. Cotton — £16 as a contribution towards his 
travelling-expenBes in an investigation of the physiographic features of 
the New Zealand coast. 

(2.) To Mr. W. R. 13. Oliver — £16 to defray expenses of travelling 
and apparatus for a visit to Lord Howe Island undertaken in November, 
1913. 


HECTOR MEMORIAL RESEARCH FUND. 

Declaration op Trust. 

This deed, made the thirty-first day of July, one thousand nine hundred 
and fourteen, between the New Zealand Institute, a body corporate 
duly incorporated by the New Zealand Institute Act, 1908, of the one 
part, and the Public Trustee of the other part : Whereas by a declara- 
tion of trust dated the twenty-seventh day of January, one thousand 
nine hundred and twelve, after reciting that the New &aland Institute 
was possessed of a fund consisting of the sum of £1,045 lOs. 2d., held 
for the purposes of the Hector Memorial Research Fund on the terms of 
the rules and regulations therein mentioned, which said moneys had been 
handed to the Public Trustee for investment, it was declared {inter alia) 
that the Public Trustee should hold the said moneys and all other moneys 
which should be handed to him by the said Governors of the Institute 
for tlie same purpose upon trust from time to time, to invest the same 
in the cornrtion fund of the Public Trust Office, and to hold the principal 
and income thereof for the purposes set out in the said rules and regula- 
tions in the said deed set forth : And whereas the said rules and regu- 
lations have l>een amended by the Governors of the New Zealand Institute, 
and as amended are hereinafter set forth : And whereas it is expedient 
to declare that the said moneys are held by the Public Trustee upon the 
trusts declared by the said deed of trust and for the purposes set forth 
in the said rules and regulations as amended as aforesaid : 

Now this deed witnesseth and it is hereby declared that the Public 
Trustee shall hold the said moneys and all other moneys which shall be 
handed to him by the said Governors for the same purpose upon trust 
from time to time to invest the tame in the common fund of the Public 
Trust Office, and to hold the principal and income thereof for the pur- 
poses set out in the said rules and regulations hereinafter set forth : 

And it is hereby declared that it shall be lawful for the Public 
Trustee to pay, and he shall pay, all or any of the said moneys, botlj 
principal and interest, to the Treasurer of the said New Zealand Insti- 
tute upon being directed to do so by a resolution of the Governors of 


This grant has bean surrendered by Dr. Oolfeon. 
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thv said Institute, and a letter signed by the Secretary of the said Insti- 
tute enclosing a copy of such resolution certified by him and by the 
President as correct shall be sufficient evidence to the Public Trustee 
of the due passing of such resolution : And upon receipt of such letter 
and copy the receipt of the Treasurer for the time being of the said 
Institute shall be a sufficient discharge to tlie Public Trustee ; And in 
no case shall the Public Trustee be concerned to inquire into the adminis- 
ti ation of the said moneys by the Governors of the said Institute. 

As witness the seals of the said parties hereto, the day and year first 
hereinbefore written. 

JMes and Regulations made by the Governors of the New Zealand 
Institute in relation to the Hector Memorial Research Fund. 

1. The funds placed in the hands of the Board by the Wellington 
Hector Memorial Committee be called “ The Hector Memorial Research 
Fund,*' in memory of the late Sir James Hector, K.C.M.G., F.R.S. 
Ihe object of such fund shall be the encouragement of scientific research 
in New Zealand, and such fund shall consist of the moneys subscribed 
and granted for the purpose of the memorial and all other funds which 
may be given or granted for the same purpose. 

2. The funds shall be vested in the Institute. The Board of Go- 
vernors of the Institute shall have the control of the said moneys, and 
may invest the same upon any securities proper for trust-moneys. 

3. A sum not exceeding one hundred pounds (£100) shall be expended 
in procuring a bronze medal, to be known as the Hector Memorial Medal. 

4. The fund, or such part thereof as shall not be used as aforesaid, 
shall be invested in such securities as may be approved by the Board 
of Governors, and the interest arising from such investment shall be 
used for the furtherance of the objects of the fund by providing thereout 
a prize for the encouragement of such scientific research in New Zealand 
of such amount as the Board of Governors shall from time to time 
determine. 

6. The Hector Memorial Medal and Prize shall be awarded annually 
by the Board of Governors. 

6. Tile prize and medal shall be awarded by rotation for the follow- 
ing subjects, namely — (1) Botany, (2) chemistry, (3) ethnology, (4) geo- 
logy, (5) physics (including mathematics and astronomy), (6) zoology 
(including animal physiology). 

In each year the medal and prize shall be awarded to that investi- 
gator who, working within the Dominion of New Zealand, shall in the 
opinion of the Bioard of Governors have done most towards the advance- 
ment of that branch of science to which the medal and prize are in such 
year allotted. 

7. Whenever possible the medal shall be presented in some public 
manner. 


Awabd op the Hbotob Memorial Rbbearor Fund. 

1912. L. Cockayne, Ph.T)., F.L.S., F.R.S. — For researches in New 

Zealand botany. 

1913. T. H. Easterfield, M.A., Ph.D. — ^For researches in chemistry. 

1914. Elsdon Best — For researches in New Zealand ethnology. 

1915. P. Marshall, M.A., D.Sc., F.G.S. — For researches in New 

Zealand geology. 
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THE CARTER BEQUEST. 

Extracts from the Will op Charles Rooking Carter. 

This is the last will and t^Htameiit of me, Charles Rooking Carter, of 
Wellington, in the Colony of New Zealand, gentleman. 

I revoke all wills and testamentary dispositions heretofore made by 
me, and declare this to be my last will and testament. 


I give to the Colonial Museum in Wellington the large framed 
jihofographs of the members of the General Assembly in the House of 
Representatives in the year 1860, and the framed pencil sketch of the 
old House of Commons, and the framed invitation-card to the Lord 
Mayor’s dinner. 


As regards the following books, of which I am the author, and wliich 
are now stored in three boxes — namely, (1) “ The Life and Recollections 
of a New Zealand Colonist,” (2) ”A Historical Sketch of New Zealand 
Loans,” and (3) ” Round the World Leisurely” — I direct that my 
executor aJiall retain possession of the same for a period of seven years, 
commencing from the date of my death, and that at the end of such 
period my executor shall place the same in the hands of Messrs. Whit- 
combe and Tombs (Limited) or some other capable and responsible book- 
sellers in the City of Wellington, for sale, and so that the same shall 
l)e sold at such a price as will yield to ray estate not less than six shillings 
per volume in respect of the first-named and second -named, and two 
sliillings and sixpence in respect of the last-named w^orks; and I further 
authorize my executor to sell and dispose of the copyright or right to 
reprint such works; and I direct that tlie moneys to be derived from 
the sale of si^h works and the privileges connected therewith shall be 
added to the sum provided for the purchase of n telescope as hereinafter 
mentioned. 


1 direct my executor to subscribe the sum of fifty pounds towards the 
erection of a suitable brick room in which to house the priceless collec- 
tion of books on New Zealand some time since given by me to the 
Colonial Museum and the New Zealand Institute. 


1 give and devise unto the Public Trustee appointed under and in 
pursuance of an Act of the General Assembly of New Zealand intituled 
the Public Trust Office Act, 1894 (hereinafter called ” my trustee”), 
all the rest, residue, and remainder of my property whatsoevjer and 
wheresoever situate, both real and personal, and whether in possession, 
reversion, expectancy, or remainder, upon trust, as to my freehold pro- 
perty at East Taratahi, containing by admeasurement two thousand one 
hundred and seventy-two acres, and being and comprising the whole of 
the land included in certificate of title, volume 51, folio 79, of the books 
of the District Land Registrar for the Registration District of Welling- 



672 


Appendix. 


ton (save and eiLoept such part of the said land, being portion of the 
section numbered 117 in the Taratahi Plain Block, as is hereinafter 
devised to my trustee for the purposes hereinafter appearing), and direct 
that my Trustee shall stand possessed of the same lands upon trust, to 
let and manage the same, and to pay and apply Iho rents and annual 
income in manner following, namely : — 


And as to all the residue and remainder (if any) of the said net pi <»- 
coeds of the sale, conversion, and getting-in of my estate as aforesaid, 
my trustee shall transfer the same to the Governors for the time being of 
the New Zealand Institute at Wellington, to form the nucleus of a fund 
for the erection in or near Wellington aforesaid, and the endowment of 
a Professor and staff, of an Astronomic Observatory fitted with telescope 
and other suitable instruments for the public use and benefit of the 
colony, and in the hope that such fund may be augmented by gifts from 
private donors, and that the Observatory may be subsidized by tlic 
(Vdonial Government; and without imposing any duty or obligation in 
regard thereto I would indicate my wish that the telescope may be ob- 
tained from the factory of Sir H. Grubb, in Dublin, Ireland. 
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BBTABIilSHUD UNDBB AN AC3T OF THB GBNBRAL ABBBMBLY OF ZEALAND INTITULED 

THE NEW ZEALAND INSTITUTE ACT, 1867 ; RECONSTITUTED BY AN ACT OF THB 
GENERAL ASSEMBLY OF NEW ZEALAND UNDER THB NEW ZEALAND INSTITUTE 
ACT, 1903, AND CONTINUED BY THE NEW ZEALAND INSTITUTE ACT, 1908. 


Board of Govbrnobb. 

EX OFFICIO. 

His Excellency the Governor. 

The Hon. the Minister of Internal Affairs. 


NOMINATED BY TH^ GOVERNMENT. 

Charles A. Ewen (December, 1912) ; A. H. Turnbull (December, 1912) ; 
Dr. J. Allan Thomson (December, 1918) ; Professor G. W. von 
Zedlitz, M.A. (December, 1913). 


ELECTED BY AFFILIATED SOCIETIES (dEOEMBBB, 1918). 


Wellington Philosophical Society 

Auckland Institute ... 

Philosophical Institute of Canterbury... 
Otago Institute 

Hawke's Bay Philosophical Institute ... 
Nelson Institute 


Professor T. H. Easterfield, 
M.A., Ph.D. 

Professor H. B. Kirk, M.A. 

D. Petrie, M.A., Ph.D. 
Professor H. W. Segar, M.A. 

C. Coleridge Farr, D.Sc. 

R. Bpeight, M.A., M.Sc., F.G.8. 
Professor Marshall, D.Sc., F.G.S. 

G. M. Thomson, F.C.S. 

H. Hill, B.A., F.G.S. 

L. Cockavne, Ph.D., F.L.S., 
F.R.8. 


Manawatu Philosophical Society 
Wanganui Philosophical Society 


K. Wilson, M.A. 

Dr. H. R. Hatherly, M.R.C.8. 


OFFICERS FOB THE YEAR 1915. 

President : D. Petrie, M.A., Ph.D. 

Hon. Treasurer: C. A. Ewen. 
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„ Otago School of Mines, Dunedin. 

„ Philosophical Institute of Canterbury, Christchurch. 

„ Polynesian Society, New Plymouth. 

„ Portobello Pish-hatchery, Dunedin. 

„ fieefton School of Mines. 

„ Thames School of Mines. 

„ University College, Auckland. 

„ University College, Christchurch. 

„ University of Otago, Dunedin. 

„ Victoria College, Wellington. 

„ Wanganui Museum. 

„ Wellington Philosophical Society. 
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Great Britain. 

Bodleian Library, Oxford University. 

British Association for the Advancement of Science, London. 

British Museum Library, London. 

„ Natural History Department, South Kensington, 

London S.W. 

Cambridge Philosophical Society, Cambridge University. 

Colonial Office, London. 

Clifton College, Bristol, England. 

Geological Magazine, London. 

Geological Society, Edinburgh. 

„ London. 

Geological Survey of the United Kingdom, London. 

High Commissioner for New Zealand, London. 

Imperial Institute, London. 

Institution of Civil Engineers, London. 

International Catalogue of Scientific Literature, 34 Southampton 
Street, Strand, London. 

Leeds Geological Association, Sunnyside, Crossgate, Leeds. 

Linnean Society, London. 

Literary and Philosophical Society, Liverpool. 

Liverpool Biological Society. 

Marine Biological Association of the United Kingdom, Plymoutli. 
Natural History Society, Glasgow. 

Nature, The Editor of, London. 

Norfolk and Norwich Naturalist Society, Norwich. 

North of England Institute of Mining and Mechanical Engineers, 
Newcastle-upon-Tyne. 

Patent Office Library, 25 Southampton Street, London W.C. 
Philosophical Society of Glasgow. 

Royal Anthropological Institute of Great Britain and Ireland, 
69 Groat Russell Street, London W.C. 

Royal Botanic Garden Library, Edinburgh. 

Royal Colonial Institute, London. 

Royal Geographical Society, 1 Savile Row, London W. 

Royal Institution, Liverpool. 

Royal Irish Academy, Dublin. 

Royal Physical Society, Edinburgh. 

Royal Society, Dublin. 

„ Edinburgh. 

„ London. 

Royal Society of Literature of the United Kingdom, London. 

Royal Statistical Society, London. 

University Library, Cambridge, England. 

„ Edinburgh. 

Victoria College, Manchester. 

Victoria Institute, London. 

William Wesley and Son, London (Agents). 

Zoological Society, London. 
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British North America. 

Canadian Institute, Toronto. 

Geological and Natural History Survey of Canada, Ottawa. 

Hamilton Scientific Association, Hamilton, Canada. 

Institute of Jamaica, Kingston. 

Natural History Society of New Brunswick, St. John’s. 

Nova-Scotian Institute of Natural Bcietico, Halifax. 

South Africa. 

Free Public Library, Cape Town. 

South African Association for the Advancement of Science, C^ape Town 
South African Museum, Cape Town. 

Rhodesia Museum, Bulawayo, South Africa. 

India* 

Asiatic Society of Bengal, Calcutta. 

Colombo Museum, Ceylon. 

Geological Survey of India, Calcutta. 

Natural History Society, Bombay. 

Rafifies Museum, Singapore. 


Qneejisland. 

Geological Survey Office, Brisbane. 

Queensland Museum, Brisbane. 

Royal Society of Queensland, Brisbane. 

New South Wales. 

Agricultural Department, Sydney. 

Australasian Association for the Advanceiiient of Science, Sydney. 
Australian Museum Library, Sydney. 

Department of Mines, Sydney, 

Engineering Association of New South Wales, Sydney. 

Engineering Institute of New South Wales, Watt Street, Newcastle. 
Library, Botanic Gardens, Sydney. 

Linnean Society of New South Wales, Sydney. 

Public Ijibrary, Sydney, 

Royal Society of New South Wales, Sydney. 

University Library, Sydney. 


Victoria. 

Australian Institute of Mining Engineers, Melbourne. 
Field Naturalists’ Club, Melbourne. 

Geological Survey of Victoria, Melbourne. 

Legislative Library, Melbourne. 

Public Library, Melbourne. 

Royal Society of Victoria, Melbourne. 

University Library, Melbourne. 

Tasmania. 

Public Library of Tasmania, Hobart. 

Royal Society of Tasmania, Hobart. 
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South Australia, 

Public Museum and Art Gallery of South Australia, Adelaide. 

Boyai Society of South Australia, Adelaide. 

University Library, Adelaide. 

Western Australia. 

Government Geologist, Perth. 

Russia. 

Finskoie Uchonoie Obshohestvo (Finnish Scientific Society), Helsing- 
fors. 

Imper. Moskofskoie Obshohestvo lestestvo - Ispytatelei (Imperial 
Moscow Society of Naturalist^. 

Kiefskoie Obshohestvo lestestvo-Ispytatelei (Kief Society of Natural- 
ists). 


Norway. 

Bergens Museum, Bergen. 

University of Christiania. 


Sweden. 

Geological Survey of Sweden, Stockholm, 
fioyal Academy of Science, Stockholm. 

Denmark. 

Natural History Society of Copenhagen. 

Boyai Danish Academy of Sciences and Literature of Copenhagen. 

Germany. 

Botanischer Verein der Provinz Brandenburg, Berlin. 

Kdnigliche Bibliothek, Berlin. 

Kfinigliche Physikalisch-Oekonomische Gesellsohaft, Konigsberg, E. 
Prussia. 

Kdnigliohes Zoologiscbes und Anthropologisoh - Ethnograpbisohes 
Museum, Dresden. 

Naturhistorisoher Verein, Bonn. 

Naturhistorischer Museum, Hamburg. 

Naturwissenschaftlioher Verein, Bremen. 

Naturwissenschaftlicher Verein, Frankfort-an-der-Oder. 
Bautenstrauoh^Joest-Museum (Stkdtisches Museum fiir Vdlkerkunde), 
Cologne. 

Bedaotion des Biologischen Central-Blatts, Erlangen. 
Senokenbergische Naturforschende Gesellschaft, Frankfort-am*Main. 
Verein fur Vaterlandische Naturkunde in Wurttemburg, Stuttgart. 
Zoological Society, Berlin. 


Austria. 

E.K. Central- Anstalt fur Meteorologie und Erdmagnetismus, Vienna. 
E.Ev Geologische Beichsanstalt, Vienna. 
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Belgium and the Netherlands. 

Mus^e Teyler, Haarlem. 

Acad6mie Boyal des Sciences, des Lettres. et des Beaux-Arts de 
Belgique, Brussels. 

La Sociite Boyale de Botanique de Belgique, Brussels. 

Netherlands Entomological Society, Rotterdam. 


Switzerland. 

Naturforschende Gesellsohaft (Soci6t4 des Soienoes Naturelles), Bern. 


France. 

Biblioth^que Nationale, Paris. 

Mus^ d’Histoire Naturelle, Paris. 
Soci6t6 Zoofogique de France, Paris. 


Italy. 

Biblioteca ed Archivio Tecnico, Rome. 

Museo di Zoologia e di Anatoinia Gomparata della R. Universita, 
Turin. 

OrtQ e Museo Botanico (R. Institute di Studi Superiori), Florence. 

B. Aocademia di Scienze, Lettre, ed Arti, Modena. 

B. Acoademia dei Lincei, Rome. 

Stazione Zoologica di Napoli, Naples. 

Societii Africana d’ltalia, Naples. 

Sooietd. Geogr^fica Italiana, Borne. 

Society Toscana di Scienze Natural!, Pisa. 


United States of America. 

Academy of Natural Sciences, Buffalo, State of Now York. 
„ Davenport, Iowa. 

„ Library, Philadelphia. 

„ San Francisco. 

American Geographical Society, New York. 

American Institute of Mining Engineers, Philadelphia. 
American Philosophical Society, Philadelphia. 

Boston Society of Natural History. 

Gonnectiout Academy, New Haven. 

Department of Agriculture, Washington, D.C. 

Field Museum of Natural History, uhicago. 

Franklin Institute, Philadelphia. 

Johns Hopkins University, Baltimore. 

Lelaud Stanford University, California. 

Missouri Botanical Gardens, St. Louis, Mo. 

Museum of Oomparative Zoology, Cambridge, Mass. 
National Geographical Society, Washington, D.C. 

New York Academy of Sciences. 
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Philippine Museum, Manila. 

Rochester Academy of Sciences. 

Smithsonian Institution, Washington, D.C. 

Stanford University, Oalifornia. 

Tufts College, Massachusetts. 

United States Geological Survey, Washington, D.C. 
University of Minnesota, Minneapolis. 

University of Montana, Missoula. 

Wagner Free Institu*te of Science of Philadelphia. 
Washington Academy of Sciences. 

Brazil, 

Museo Paulista, Sao Paulo. 

Esoola de Minas, Rio de Janeiro. 

Argentine Republic, 

Sociedad Cientifica Argentina, Buenos Ayres. 

Uruguay. 

Museo Nacional, Monte Video. 

Japan. 

College of Science, Imperial University of Japan, Tokyo. 

Hawaii. 

Bernice Pauahi Bishop Museum, Honolulu. 

National Ldbrary, Honolulu. 


Java. 

Society of Natural Science, Batavia. 
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Notes from the Canterbury College Mountain Biological Station, Cass : No. 1 — 

Introduction and Gimeral l>RKcrij>tion of Station . . . . . . 331 
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An UndeHcrllK^d Species of Coiula from the (Chatham Islands . . . , 119 
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